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Fi dr _ _ (a) 9) 


ab = Vr in (9 — a). 
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Qem/ R 2 
Ot Oa ag gy eee RU) ae 8) 
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MATEMATHKA 
10. 1. KPHBEHKOB 


O HEKOTOPOM NIPEJCTABJIEHHH PEWIEHHKM YPABHEHHSA 
SHJIEPA — NYACCOHA — JIAPBY 


(I1pedcmasaeno akademuxom M. A. Jlaepenmbeesim 9 IV 1957) 


_ Vs padorsr (+) caeqyer BO3MOxKHOCTH MpescTaBJIeHHA B Buse 


(E)\ » [x + iy (1 — 2c)] do (5 IP (@} (1) 


2 fe(t—ot 2 = ps *(c/ 2) 


irge o(z)— ananutuyeckan (byHkuua) moGoro avamuTHYecKoro pelleHua 
ypaBHeHua 

2. 2 . 
et ito ee OF c= const, cS); (2) 
B CJyuae, KOra pellieHve 3aaHO B BBITyKJIOH, CHMMeTpHYHOM OTHOCHTeJIbHO 
cH Ox oOmacTu. 

B HacTosleH cTaTbe paccMaTpHBaeTCA BO3MOXKHOCTh MpefcTaBseHua 
‘Bue (1) mpov3BoubHOrO pelieHua ypaBHeHua (2), 3aqaHHOrO JIMIIb B O6- 
MacTH, UpMMbiKatouleH K ocu Ox. IIpu sTomM mpeycTaBmeHve BO3MOXKHO, eCJIH 
pellieHHe HellpepbiIBHO Ha ocw Ox npu c>1, a mph O<c< 1, Kpome Toro, 
WHOBJIeTBOpAeT yCJIOBHIO 


lim ye = 0. ; (3) 


O6o03HauHM OJHOCBASHYIO O6acThb, Je*Kalily!o B NOJyNOCKOcTH y > Ou nph- 
bIKalolllyio K uHTepBasy L ocw Ox yepes T, a CHMMETPHYHy!IO eH OTHOCH- 
eIbHO och Ox — uepes T. a 
- Byylem rosoputb, sro o6acTb T (usu T) mpHnayviexur kKslaccy B, ecru 
6actb TULUT COJIe@pAUT IWeJIMKOM OTPe30K, COeAMHAIOMIHH ype JOObIe 
€ TOUKH, HMerouve OOMIMe aOCIIMCcHl. 

Paccmotpum kKviacc C,(T) HenpeppiBubix B TUL dyukuuh, o6naqatonnx 
eIIpepbIBHIMH TepBbIMH H BTOPbIMH MpOusBOAHbIMM BT. PaccMOTpHM Tak- 
e Kslacc (yHkunl N,(T), K KoTOpomy oTHeceM Te (byHKUMH Ksacca C,(T), 
oroppie Ha L yfOBseTBOpsIOT ycsIOBHIO (3). COOTBeTCTBeEHHO oOrpefedAIoTCA 


nacchl C, (T) uN, (T) (pyHKUMH, 3aaHHbIxX B she 

- Teopema. JIm60e pewenue w(x, y) Kaacca C,(T) ypaenenua (2) npu 
0>1 u sobce pewenue kaacca N,(T) ypaenenua (2) npu O<c<1 npeo- 
emasanemca @ TEB 6 eude (1), ede 9(z) —ananumuueckan 6 T ULUT 
PYHKYUA OOHO2O KOMNAeKCHO2O nepemenHoeo, O6AadaIWaA Ha L ceolicmeom 
w(x, 0) = 9 (x). : 

_ Jloxa3ateabcrso. B o6mactu T pacCMOTpHM OTKPBITbIM MOJyKpyr 7% 
Daluyca p C IeHTpOM B TOUKe (Xp, 0), MPHMbIKAalOWMH K MHTepBadly ab (usu 0) 
cH Ox M orpaHHuennpi mpu y>>0 nomyoxpyxuoctbio y. Mcnoupsya 3na- 
IeHHA pelieHHa W(X, y) Ha {, MOCTPOMM B 7 OrpaHHYeHHoe pellieHwe ypaBHe- 
ina (2), HempepbiBHoe B tUy. IIpu stom 6e3 orpannueHna OOULHOCTH CcuH- 
Taem w(a,0)=w(b,0)=0. | : ; 
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w(x, y) Ha 7 aBaeTca bynKunen }{f), = ae) KOoTOpad orpejleJeni| 


Ha oTpeske [—1, 1], paBHa HyJO Ha KOHWax HM Ha Ka?KOM BHYTPeHHEl) 
OTpe3ke 


[=1=26, [=], OO fos (4) 


ymopseTBopset ycuoBuio Jumma. 
Paccmotpum (pyHkumio f.(t), KOTOpax copmayaet c f(t) Ha OTpesk} 
[—1+3e,1— 3c], papna uymo mpu t€{{—1,—1-+4 2e], [1—2e, 1} 
a B OCTAJIbHbIX TOUKAX IIpHHHMaeT TaKHe 3HaYeHHA, YTO Ha BCeM OTPe3K} 
[— 1, 1] o6pasyer & pas (k= [8] + 1) auddepenuupyemylo dyHKUMb. . 
Cuctema nomuHomos TerenGayapa C(t) (n= 0, 1, 2,...) (®) onpegesen) 
Ha uuTeppase [— 1,1], momma uv opToroHasibHa c Becom (1 — ??)*—t Ha Heme 
V3 padotsr Ceré (#) cuegyet, uTo fe(t) mMomHO mpH B>O pasazon 
XKHTb B pay 
+1 
8 _ 1? (8) (a+ 8) I (n + B) 8 __ ya)8—e 
anC8 (t) (an = See \ Fe(x) CR(x) (1 2") dx, ( 


en 


foo} 

> 

n=0 ait 

CXOJAMLMHCA PpaBHOMepHO Ha KaxKJOM oTpeske (4), 
Cuctema 


1 ! 
x+iy (1 — 20) — x9]" do 
wee= |, .we(x aye (hoe [ere Me ie 6 
seat Oca searaes (145255. 
olpejeIneT BO BCeH IJIOCKOCTH MepeMeHHBIX xX H Y COBOKYNHOCTb JeHcTBH! 
TCJIbHBIX, CHMMETPHUHBIX TIO Y pelleHHH ypaBHeHua (2) nmpH c= 28, H. 
NOJIyOKpyKHOcTH y PYyHKUHH CucTeMbI (6) coBnayaioT, C TOUHOCTbIO AO MOCTO} 


° © x—xX, ‘ 
AHHbIX MHOXKUTeNeH, C CHCTemMol NomuHOMOB TerenOayspa CF (t) ¢ = —*);) 


8 


Wn (x, Y) _ P28) T(n+14) 


as B puta el a bese id 
axtot =P PaCn(t), THE te = TOeeenjes 
y=0 V1-# 


C MOMOMbIO KOSPPUUHeHTOB pa3soxweHuaA (5) cocTaBUM BbIPaxKeHHe 


co 1 & 5 ! 

b [x + iy (1 — 2c) — x9]”" do rer eee an ; 7) 

2 # Iso) On 
PacnpocrpawuM ero Ha KOMMJeKCHBIe 3HaueHua x =< = Se yee — : 4 BHI 
5 1 | 

bn [(z — x9) (1 —o) + (C — %) oJ” do . 

2 1) altho ug “| 


$ | 
YicnouibsyA acuMMToTHYecKoe pa3ssorxKeHve ToMHOMOB C§8(t) npH Gompumx ; 
(*) H yuHTbIBaa, uTO MpH n->oco I (n+ a) =O(n*)I'(a), nonyaum onenki 
An = O(N), Yn =I (28) nt-28 + o (nl-28), Tlostomy pay (8) paBHomepHo cxo| 
AUuTCA B mo6oM OuMAMHApe |Z —X|<gp, |C—%|<qe (O<q< 1). 

Tak Kak Kaxkiblii WHTerpad B BbIpaxkenun (8) MpeycTaBAAeT coboH nom. 
HOM IO CTenleHaM Zz HM €, TO, NO Teopeme Befepuitpacca Avid aHasuTuyecKH: 
(byHKWMH MHOrHX KOMIVJIeKCHBIX MepemeHHBIx ((5), ctp. 29 nu 325), noJIyuHM 
uTO CyMMa psija (8) ABAAeTCH OJHOSHAYHOK aHamMTHecKOH dyHkuvel B 6H! 
WMIMHApHYeCKOH OOMAacTH |Z — xXy)|<p, |C—x|<p. Psy (7), spastomutic: 
payom (8) mpH sHauennax C= zu z=x-t iy, PaBHOMepHO CXOJHTCA B JO 
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60M 3aMKHYTOM kpyre ACen y><go (O<.q<l) u onpejenner B 
tUlUt HekoTopoe JelicrButesmbHoe, aHaJIMTHYecKOe HM CHMMeTpH4HOe TO ¥ 
pelieHve W.(X,y) ypaBHenua (2). 

Pay (7) MoxHO MpegcTaBuTb B BHJe 


bee) 
Dar'oh(), A= LER aPt pa toe (9) 
n=0 ° 

Tak Kak psy (5) paBHOMepHo cxoquTca Ha m06om orpesKe (4), a mocue- 
WOBaTeJIbHOCTL \” He BOSpacTaeT, TO, 10 MpusHaky A6ensa paBHomMepHol cxo- 
AuMOocTH QyHKIUMOHaIbHBIX psxoB (6), nosyuuM, 4ro pay (9) paBHomepxo 
cxoqutca mpu t€[—1+6,1—38] #A<1. Takum o6pasom, cymma paya (7) 
HelpepbIBHa B KaxKAOM TOUKe MOMyOKpyKHOCTH _ H MpHHuMaer. Ha Hef 3Ha- 
yeHua cbyHkunn f(t). 

UYacruynad cymma psya (5) umeer Bpipaxkenne (7) 


anil 


Siegpetered) \ fe (x) Eee ements — x2)®—hdx, (10) 
aad 


1 Tye Pn(t) — oprohopmMupoBanuble nosMHOMb! TerenOayspa 


_ Va+8 (28) VrF@+i) ps 
i 26+ T(8+ */2) Vrain 8) 


~B cusly Toro, 4To (8) 


f A _ A P+ 28) 
[Cn (t)| <| Cn (= 1)| = Fas) T(n+1) ’ 


CEC one e: 


pH m—>oo umeem p,(t)=O(n®), t €[— 1, 1]. 
ACHMMTOTHYeCKOe pa3JIO%KeHHe NOMHHOMOB AKOOH, MouyyeHHoe B. A. Crek- 
flop (4), mph O<c0<cxn, t=cos@ gaet ana p,(t) BbIpamxkeHve 


: B S, ee 
_ 9 a STR n z ’ 
pn(t) = O(1)sin 6 {cos [(n + 8) 0+ ’ j+73- re %n< Asin 6 
C€ MOMOMbIO KOTOporO paccmorpHM (10) npuH 3HayeHHAXx 


Regia —slis-te), eel seg, TI) 3 (11) 


Vinterpupya S,(t) Rk pa3 mo uactamM Ha uHTepBasie [— | + 2c, 1 — 2c], nomy- 
uum S,(t) = O(n§—*-1), rt. e. S, (t) paBHOMepHO CTpeMHTCH K HYyJO IpH Bcex f¢, 
ipHuaysexamux (11). 

Ilo mHTHpoBaHHOMy Bpllie mpH3Haky AGewa, pay (9) cxoquTCA paBHOMep- 
HO mpu ¢t, NpHHaysexkauem (11), u A<1. Ilocnequee o3nayaet, uTO w, (x, y) 
HelipepbIBHO B TOUKaX a u OD. V3 paoor (°, 1°) BEireKaeT cJleqyIOulu MpHH- 
IMI] MaKCHMyMa: J\JIf KaxKAOrO OrpaHHyeHHoro pelleHuaA w(x,y) ypaBHeHuA 
(2), MpwHaqexamero xKslaccy C,(t) mpy c>1 uau Kaaccy No(t) mpH 
O0<c<_l, HempepbIBHOorO B 3aMbIKaHHH 7 (T. e. 7), AIA BCEX TOUeK 7 ClIpa- 
Be.JIMBO HepaBeHCTBO 


infw(x, y) <w(x, y)<sup w(x, y). 
Yi Y 


Kpome Toro, Kaxkf0e TaKoe pellieHHe B 7% MOKeT ObITb MpefCTaBJIeHO C MOMO- 
mbio cbynkuuu puna (°, 4), mostomy sioO0e OeckoHeyHoe orpaHwyeHHoe 


cemelicTBO pelleHHi {w(x, y)} KOMMaKTHO B 7. 
BpiGepem nocwleqOBaTeJIbHOCTh ¢,—>0 mpH noo. [locrpoum nocsejo- 


BaTeJIbHOCTb (pyHKUMH f., (f) Ha y H NOCMeAOBATeJIbHOCTb pelleHHl w., (x, y) Bt. 
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TIpH n—>0o We, (xX, Y) PaBHOMepHO B t CTpeMATCH K TIpeyleuIbHOH yHK- } 


nun w(x, y), KoTOpad OyyeT OrpaHHueHHbIM -pellenwemM ypaBHenHA (2), mpu- \ 


HajiexKalluM Kslaccy N,(t), HellpepbIBHbIM B Tt HU TIPHHUMAIOWM Ha { 3Haue- } 
HUA F(t). CorjacHo MpHHHNy MakcwMymMa uMeemM w(x, y)==wW(x, y) 


BCIOAY B Tt. 

Tak Kak w (XxX, y) aHaJIMTHUHa B eUlUt, To, cormacno (1), OHO mpen- | 
cTapsideTca Tam B Buje (1). IIpu stom upeyctaBnenve equHcTBeHHO. Orcioga } 
Wu w(X, y) UpescrapuisetcA Bt B Bue (1) EMHHCTBEHHbIM OOpa3soM. . 

PaccMOTpHM TipuMbiKaroulylIo K L o6JlaCTb 9, COCTABJICHHYIO H3 COBOKYII- | 
HOCTH MowykpyroB ™ (k= 1, 2,...). Ha ocHope eMHCTBeHHOCTH MpecTaB- | 
JIeHia w(x, y) Yepes aHanMTHYeCKyIO (PYHKUMIO 9(Z) B KaKOM Tp NOJYUHM, } 
uTO w(x, y) MpeqctaBsetca Bo B Buse (1). 

Yuntsipas, uTo w(x, y) aHamHTMYeCKH MpoJomKaeTcA B OONACTb 3,.a 3a f 
TeM u B JT, Ha OcHOBe padoTH (1) no,y4HM MpeCTaBAMOCTh Ww (Xx, y) B Jo- 5 


6of o6macru T*ET rakoii, aro o6nmactb T*ULUT* ppmyKaa. 

Tak Kak so6y1o O6macTb T €B MoxHO MpeycTaBuTb B BUJe CYMMBbI CuyeT- 
Horo uncsa O6sacTeli T;, TO yOexjaemcad, YTO pelleHve W(x, y) MpeycTaB- 
Jiaetca B Bue (1) Bo BceH oOmnacTu T. 

CneyxcetBue. Jlw6oe pemenue Kuacca C,(T) (T€8B) ypasuenua (2) 
mpH c>1 mu mo6ce pemenue xkuacca N2(T) (T€B) ypapuenua (2) npu 
Oe = Ls | 

a) aHanmuTu4Ho no x Hy BTUL Mu Mmoxer ObITb CHMMeTPHYHO 10 y 
MpOfOu2KeHO B COMpAKeHHy!O OOacTb JT, OOpa3ya B TULUT =D anaau- I 
THYecKoe pellleHHe ypaBHeHHua (2); 

6) aHaJIMTHYeCKH pacmpocTpaHwxeTcH Ha KOMIMJICKCHbIe 3HaueHHA Zz UG 


B Bue o (4; al B OHMMIHHApHYecKy!lo OOsacTb 2X SC =D x D. 
Mockoxsckui Iloctynuso 
(PH3HKO-TeEXHHYeCCKHH MHCTHTYT 5 IV 1957 
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MATEMATHKA 
Jl. B. CAJIEXOB 


O TOUKAX JIEBEPA — OPJIAYUA 


(IIpedcmasaneno axademuxom B. H, Cuupnoeoim 8 IV 1957). 


1. B page saqau TeopHu (yHKUMH BaxkHyIO pOJb urpaeT CBaAs8b MexIy 
3HaUeCHHAMH (PYHKUHH B TOUKe HM 3HaYeHHAMH B OKPeCTHOCTH 3TOH TOUKH. Ora 
(CBA3b MOMKeT BbIpaKaTbCAH B pas/M4HbIX TepMuHax. YspectrHa powb ToueK 
| HelpeppipHocTu dbyHKuuu. J[pyroh Ksacc ToueK BbI,eHeTCA yCJIOBHeM 


Xeth 
4 
lim 5 | IF) —f (a) Pdv=0 (p>). (1) 
ciel 
Takue TOUKH Ha3biBaloT TOUKaMM JleGera p-ro nOphA (1,2). Touku nepsporo 


HOpaAyKa HasbilBaloT MpocTo TouKkamu JleGera. 
Ycmosue (1) MoxKHO 3anMcaTb B Bue 


M™ (s-) UF) — F (%o)) Ha (%) 


lim 
h—0 


irae uepes H;,(x) o603HaueHa XapaKTepHcTMyecKad (yHKUMA CerMeHTa [X%) — A, 
lx +A]; M~ (uw) —cynKkuna, oOpatnaa K dynKuuu M (uw) =|ul?/p, a wop- 
‘Ma OepeTca B cMbICIe mpoctpauctBa Lp. 

IIpoctpanctsa L, ABJIAIOTCA wacTHbIM ciydaeM cyllecTBeHHO Ooulee WHpo- 
|Koro KJlacca mpocrpascTs Opvmuya (7,%) ie 
HanomMHuM OCHOBHBI€ OlpeeJeHHs. 
|. Ilyctb p(w) wempepbiBHaa cipaBa, HeyOplBalollad dbyHkuMA, Mpvyem 
|p(+0) =0, p(+ c) =o. Ilycrp g(s) = sup ¢, Torga dyHkuuu 


p (t)<s 
|2| |v] 
M(u) = { plédt, N(v)= | q(tat 


|HasbiIBaloT TONOMHUTeCIbHBMH Apyr K Apyry A’-pyuKuuamu. IIpo- 
| * 

‘cTpanctso Opsuua Ly onpeyemneTcA KaK COBOKYIIHOCTb BellleCTBeHHbIX H3Me- 
|pumprx Ha [0, 1] dyHkuMH, Aa KOTOpbIX KOHedHa HOpMa 


7 (x) |[u = ; sup \F@) (x) dx. 
SN Iwo] acca © ; 


| Hasopem Touky x TouKkoH JleO6Oera—Opaunua NopagKka 
Mu) ana dynxunn f (x), ecm uMeeT MecTo cooTHomeHne (2), 

2. Touxu Jle6era — Opsnya o6pa3yi0T NpoMexyTOUHBIM Ksacc Mey Kulac- 
com ToueKk JleGera H KlaCCOM TO¥eK HelpepbIBHOCTH. OTO BbITeKaeT 3 CJIeqyI0- 
‘ule TeopeMbl. 
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Has3osem Touxy x € [0, 1] TouKoli HenpepbIBHOCTH yHKUMH f(x) To MHoxecT- |p 
BY TlosHOH Mepbl, ecu f(x) HempepbIBHa B TOUKe X lO HEKOTOPOMY TaKOMY MHO- } 
wecTBy GC [0, 1], ro mes G= 1. i 

Teopema 1. Ymo6el mouxa x 6o12a mouKkot Nenpepolenocmu Pynkyuu No | 
MHO2KeCMB6Y NOAHKOL mepel, HeoOOxodUMO u Docmamo4Ho, UMObEL xX ObLAA MOLKOU' 
Jlebeca — Opauxa s06020 nopsdka. Kaowdaa mouxa Jlebeea — Opauta KaKoz0- | 
au6o nops0Ka ecmb mouKxa Jlebeea. 

BosHukaeT BOpoc 0 cpaBHeHHH KuaccoB ToueKk Jle6era — Opsnda pasiut-ip 
HbIX TOpAKOB. B wacTHOCTH, HHTepeCeH BOTIpOc O TOM, OyHeT JIM KaxKjlan TOURS 
Jle6era — Opmuya nopayxa M(u) Touxot Jle6era — Opauya s1060ro «6osee) 
Hu3koro» nopsqka M,(u), cuutaa M,(u) Oonee HH3KHM NODAAKOM, eC TpHy 
6obIUuX 3HaYeHHAX aprymMeHta M,(u) < M(ku). 

B 9TOM HallpaBsIeHHH NoJyueHbl Clefyroulue pesyJIbTAaTHl. . 

Teopema 2. J[aa mozo umo6ei kaxxdaa mouka Jlebeea Orn stobou oepa-} 
HUueNNOLL YyHKYUU eranace mouKotl Jlebezca — Opauua nopsdKa M(u), Heob-\ 
xodumO u Oocmamouno, umobor M(u) yooenemeopaaa A.-ycaoeuro [Oxea: M (2u)<) 
<RM(u) npu Oonrouux sHadeHuax apeymenma. ' . 

Kak uspectTuo (3), cymlecTByeT He yoBeTBopstoulad A,-ycoBulo N’-pyHK- 
una M(u), yRoBneTBopsollad Mp Oo/bWIMX 3HaYeHHAX APryMeHTa HepaBeH-} 
etpy M(u)<u?. Torga, Bcusy Teopemb 2, cyilecTByeT OrpaHHuenHad yHKUMA, 
y KoTOpoli ecTb TouKa Jle6era p-ro NopsqKa, He ABIAIONLaAca TOUKOH JleOera —} 
Opanua nopsazka M(u), roe M(u) < u? (p>). | 

Teopemas. JTycmb npu 6onvwux snavenusx apeymerma M,(u)<M,(ku).} 
Tozda 022 moeo, umobet KaoKdaa mouxa Jlebezca — Opauua nopadKka M,(u) 2060} 
dynkyuu f(x) Oona mouxoi Jle6ezca — Opauua nopsdKka M,(u), Oocmamouno} 
BbINOAHEHUA OBYX YCAOBUIL: | 

a) M,(u) yooeremeopsem A’-ycaoeuro (*): npu Oorbmux sHaveHuAx apeymeHma} 


My (uv) < My (Rott) Me (0); 
6) npu O0nrowux snaveHUuax apeymenma 
My, (uv) > M, (kyu) My, (0). 


TloceqHAA TeopeMa Mo3BoAeT CpaBHUTb TOUKH JleGera p-ro NopaAyKa c ToU-| 
Kamu Jle6era — Opnuya nopagkon M (u), rae M (u)— N’-cyuKuun, pacry-| 
mie Opicrpee m060li cremeHHO, Tak Kak Jia takux N’-yuKuul, Boooue} 
TOBOpA, BbINOMHAeTCA ycloBHe 6). Hampumep, ycuoBuio 6) yoBseTBOpAtT } 
N’-ynHklwu, yLoBmetBopsiouine A?-ycaoButo (°). B uvacrHocru, u3 TeopembI 3} 
BbITeKaeT, uTO TouKa JleGera — Opmuua nopagka M (uw) 6yzer TouKol Jle6era 
mo6oro NopsyKa p, ecnu M (u)=el4 —jul|—1, M (u) =e”—l1 ut. 2. : 

3. Wz Teopembi 3 BbiTeKaeT, 4TO Kslacc TOUeK JleGera — Opnuya nopsyKa 
M (u) Moxer cyxKaTbcs Ipu Obicrpo pacrymux N’-pynKuuax M (u). BosunKaer 
BONPOC 0 TOM, MOXKHO JIM MOCTpouTb Takylo tbyHkunio f (x), y KoTopou HeT HU 
ono toukn Jle6era — Opsuua ZaHHoro nopagka M (u). Sra 3ayjaua umeer' 


OTpullaTebHoe pellienue ia dyHKunu M (u) = |u\?/p (p > 1), Trax kak MHO- | 
*KecTBO ToueK JleGera mO6oro NopsyKa UMeeT NomHyto Mepy (*). Ilosromy ecte- 
CTBeEHHO paCCMaTPHBaTb CYYaH NopsAyKoB Tuna e!41— u — | 


Teopema 4. Cywecmeyiom usmepumole dynkyuu, Ora KOMOPOLX KQDdKC-. 
dan mouka He aganemca mouxoti JIebeea — Opauua nopadka M (u), 20e 
M (u) — awbaa N'-dynkyua, yoosasemeopaiowasn A®-ycaoeuro (°): npu boaowux 
SHaYeHUAX apeymenma M?(u) <M (ku). 

JlokasaTewbcTBO TeopeMbI 4 Hcnomb3yeT HOBOe NOHATHE. | 

Hycrb 9 (h) — bynkuns, o6naqatomasd cBolictBamu: 0< 9 (h) <1 upnh>O0 
u 9(h)—>1 npn h->0. Touxy %) Has0BpemM TOUKOH NAOTHOCTH Nopsz- 
Ka ©(A) MHoxectBa E Cc [0, 1], ecau mpu yocraTouHo mambix A . 


sp mes {Ix — h, Xo +A] ) E} > o(h). 
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Yaelca CKOHCTpyHpoBaTb Takoe mHOxecTBO E C [0, 1], uro IIpH HeKO- 
/TOpoM & Bce ero TOUKH WM TOYKH ero JOMOHEHHA UMeIOT HJIOTHOCTh HopsayKa, 
| HE Tipepbiuaroulero @ (h) = 1 — kA, Xapaxrepuctuyeckan :yHKUMA MHOKeEcTBAa 
E yopsetBopseT ycopuio Teopembt 4. Mp! ykaxKem 3yecb mpumep nocrTpoe- 
HMA MHOXecTBa E, 

KaHTOpOBLIM MHOXeCTBOM Ha cermeute [a,b] WauHon 
1=b—a4 Ha3s0BeM COBeplIeHHOe MHOXECTBO, HOJyYaeMoe TOCIEOBATeIbHBIM 
BbIOpacbIBaHheM LWeHTpasIbHbIX HHTepBasioB. [Ip stom u3 cermeuta [a, b] BBI- 
OpocuM uHTepBat AUHHOH //q, 43 ByxX oOcTaBUINXCa CerMeHTOB BBIOpOCHM 
‘(NO MHTepBasly AmMHOK //g* u tT. 4. Ha n-m ware us Kaxyoro u3 2” cermeH- 
TOB BEIOPpOCHM MHTepBad AmHHOH 1/g"+1 u T. A. Uncno g Ha30Bem 3HamMe- 
HaTeJieM KaHTOpoBa MHoxKecTBa. Mepa kKaHTopopa mHoxectTBa F cBA3aHa 
CO 3HaMeHaTesIeM g CooTHOWWeHHem mF = (q — 3) (6—a)/(q—2) (q>3). 


Tlocrpoum Ha orpeske [0,1] KaHTopoBo muHoxKectBo E® co s3Hamenate- 


| gem g®) = 2+ 4/,. Mycrp {af?}—yonomHuTenpupie WHTepBavibI K MHOxecTBy E"), 


| 1 
B Kaxyom cermente aj: (kt = 1, 2,...) mlocrpoum KaHTOpoBo MHoxectBo FE) 


co 
|co sHameHatesiem g®) = 2+ (22-4 2)/(224 1). O6osnauum E® = » Ea. 
| Ri 
-Tlycrp copepmenHoe muoxectso E™” noctpoeHo. JjonoujHeHve K HemMy OOpa- 


3yeT cucTemy uHTepBasoB {a (}(k" = 1, 2,...). B Kaxkgom u3 cermentos «\”) 
HOCTpOHM KaHTOpoBo mHoxecTBo £'%*) co suamenatenem g@*? = 2-4 
co 
+ (2°? 4 2)/(2"*24 1), OSosnauum uepes E“tY = 3) EGY, Muoxectso 
Re 
E“™ copepuiento. Stor mpouecc mpoyomKumM HeorpanHyeHHo. 


| O6osHayum yepes E = EY 4 £94 .,,4 E+... . Muoxectso E o6.s1a- 
| flaeT Tpe6yembIm cBOLicTBOM. 
4. Teopema 5. JIna mozo umo6ol mouka xX) Oolaa mouxou Jlebeca — 
| Opauwa nopsxdKa M(u) gdynkyuu f(x), neo6xodumo u Oocmamo4Ho, 4mobot 
cywecmeoeano mHoncecmeo E < [0, 1], c62adarwwee ceoticmeamu: 

a) mouKa Xy ecm’ moukKa naomHocmu mHoocecmea [0, 1]\NE; 

6) f (x) Henpepolena @ mouKe X) 600A’ mHoocecmea [0, 1])\NE;: 


B) Lim || mM (ae) 1 @) — F Gra) Ma (2) H (x, 2 


h>0 


? 


M 


| ede H (x, E) — xapaxmepucmuueckaa dynkyusn mnoscecmea E. 

5. Tak kak Touku Jle6era — Opsuya o6pa3ytoT Ooulee y3kKHe KJIaCCbI, YM 
| Touku JleGera, To eCTeCTBeEHHO OXKUMaTb, YTO B STHX TOUKAX OyAyT CXOMUTECA 
| CHHTYJIAPHbIe HHTerpasibl MIpH CpaBHHTeIbHO CaObIX YyCJIOBUAX, HaJlaraeMblxX 
Ha 4X Apa. Mmeuuo B cBa3u Cc 9TOH 3agayuelt C. I. Kpeltu mpeqnoxwus 0600niuTb 
NOHATHe KpaTHOH TOUKH JleOera Ha CAyYali MeTpHK Opsimya. Mccreqopanue cxo- 
MMOCTH HHTerpaJoB B TouKax JleOera — OpsiM4a MOXKHO MpoBecTH MO MeToyy, 
paspaOoTaHHomy B (°). 

6. B cuny Teopemp Jly3HHa AA KaxKJou usmMepuMol pyHkunu f(x) MoryT 
ObITb yKa3aHbl MHoxecTBa EC[O, 1], Mepbl KOTOpbIX CKOJIb yroqHO Ou3sKu 
K e(MHMIe M Ha KOTOpbIx /(x) HempepbiBHa. MuoxecTBa E moryT oTMuaTEca 
pyr oT Apyra nopaqKom muaoTHoctu. Byjlem ropopxTb, 4To f(x) Helpeppipna 
€ TWIOTHOCTbIO o(A), eC B yCOBHAX Teopemb! Jly3HHa MOXKHO BbIOpaTb MHOXKe- 
cTso E£, Kalai TouKa KOTOpOro MMeeT TOTHOCTh MopsAAKa o(h). DyHKuHI0 
f(x) ecTecTBeHHO CUHTaTb TeM «<OsIMKe» K HeMpepbIBHOH, YeM C Combe MOT- 
HOCTbIO OHA HelpepbiBHa. ; 

BosHukaeT BOMpoc 06 OTICKaHHH IVJIOTHOCTH, C KOTOPOH HelpepbiBHbI U3Me- 
PUMble (PYHKIMH, BOMpOC O CBA3H MJIOTHOCTH HeMpepbIBHOCTH PYHKIMHH C Nops- 
KOM IIpHOJIM2KeHNA ee B PAasJIMYHbIX METPHKaX NOJIMHOMAMH HT. Jl. 
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Ha cBa3b NOHATHA TOoUKH Jle6era — Opsimyua C NOHATHEM TOUKH TJIOTHOCTH 
nopaKa o(A), a TaKxKe Ha NepeYHCeHHbIe B STOM MyHKTe BONPOCb! Hallie BHAMAa- 
Hue oOpatun M. A. Kpacnocenpekun. 

CojlepxKaTeIbHOCTb 3THX BOMPOCOB HJJIOCTpupyeT Culeqyollee yTBepxK enue, 
ABJIAIOWLeeCA CJIECTBHeEM H3 JOKa3aTeIbCTBa TeopeMbl 4. 

Teopema 6. Cywecmeyem u3smepuman dynkyusn [(x), O62adatwWaAn mem 
ceoticmeom, 4mo Kasdan mouKa n1060z0 mHOoecmea, Ha Komopom f(x) Henpepole- 
Ha, uMmeem naomHocmb nopsAOKA, He npesoituatoweco © (h) = 1— kh, 20e k — 
HEKOMOPOE 4UCAO. 


Astop BbIpaxkaeT riyOokyl0 Mpv3HaTembHocTb C. Tl. Kpetiny u M. A. Kpac- 
HOC€JIbBCKOMY 3a NCHHBI€ COBETHI. 


Boponexckult Tloctynus0 
TocyapCTBeHHEIM yHHBePCHTeT 28 I 1957 
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MATEMATHKA 


C. B. CMHPHOB 


40 CYLWECTBOBAHMM PEIWEHHS MPOBJIEMbI OBLIEM AHAMOP®O3bI 
(ITpedcmasiené akudemuxom A. H. Koamozoposuim 10 IV 1957) 


B 1949 r. aBropoM 9TOH 3aMeTKH ObIIM MpeIOxKeHb! HeEOOXOUMBIC HU O- 
i CTATOUHbIE YCJIOBAA HOMOrpadupyemocTH ypaBHeHud z= (x, y) NpH nomMomH 
j HOMOrpaMMbI 3 BbIPaBHeHHbIX TOUeK (°). KputepHi HOoMorpacdupyemocTu Obit 
aH B BUC COOTHOUIeCHHH, CBASbIBaIOWIMX YaACTHBIe. MpOMsBOAHEIe dbyHKWAH 
o(x, y). AnanornuHE pe3syibTaT momyyen M. A, Kpelinecom aH. Yl. Atsen- 
uurat (3,4) (cm. (°), § 6, crp. 350) kak ogHo H3 culeqcTBHi HOCTpoeHHOoH MMU 
TEOPHH JIOKaJIbHEIX HOMOrpaMM. 

B 9TohH 3ameTKe KpvtTepHi HomorpadbupyeMocTH Goslee TeCHO CBASbIBaeTCA 
e pynkunek [ponBaia, uTo JaeT BOSMOXKHOCTH BHIVHCJIEHHA WIKaJI HOMOPpaMMBI 
10 H3BeCTHBIM ele I ponsBaso (7) dOpMysaM, MOJIHbIM, CIMCOK KOTOPBIX MIpH- 
BeyeH B (°). [[pHmeHenwe HomorpadwuecKHxX UHBapHaHToB (’,1°) uu WHBa- 
/pHaHToB ceTeti Buisuike (1) nosBoJImeT IIpHaTb BbIUHCJIeHHAM JIerKO O6O3pH- 
MbIM BHI. 
Syecb OyfleT paccMaTpHBaTbcaA pobsiema oOmleH anamopdo3bt AA ypaB- 
‘“HeHHaA Z= (xX, y) C MocraTouHO TulaqKOH MpaBoH yacTbIOo, MOHOTOHHOH mo 
|IByM TepeMeHHbIM X,Y, T. e. OyeT MpegqNouaraTbeaA, uToO B OOsMacTH G 3a- 
|Aanua pyukuun o(x, y) ee NepBble YaCTHbIe NPOUsBOAHEIe 9,, 9, He OOpa- 
maroTca B Hywb. Ikanbr HOMOrpaMMbI Tak>Ke MpemosaraioTca JOCTaTOUHO 
‘rlaqkumMu KpyBbimu. IIpeqmaraemaa Teopua cTpoutcA cmoco6om, HHBapHaHT- 
HbIM OTHOCHTEJIbHO NeperpayyHpoOBKH LWikKaJ. 

JIto60e ocTaTouHO ruayKoe oToOpaxeHHe oOsacTH G muocKkocTu xOy 


B OOmacTb G nmocKocTu xOy Busa 


x= x(x), y=yly) (1) 


gakoe, uTo x’ (x) 0, y’(y)0 Bcwgy BG, OyyeT HasbIBaTbcA Mpeobpa- 
/30BaHHeM THMa MeperpasyHpoBKH. 
Ilycrb z=f (x, y)—MpOu3BOMbHAA MOCTATOUHO TayKad HW MOHOTOH- 
Had dbyHKUMA, 3aqaHHaa B oOmactu G; M = —fy/fs. 
Tlonunom J(M, 1/M, , My) Hay MloseM BeUleCTBeHHEIX YMCeM OT 
|M, 1/M wu uacruprx MIpOHSBOAUEIX M jo f-ro NOpAyKa BKINOUNTeJIbHO Hasbt- 
BacTCA ILC IbIM HOMOrpamuyeCKHM HHBAPHAHTOM, ecIM Npu 000M 
MpeoSpasopanuu oOnactH G Tuma MeperpalyMpoBkH, TMepesossAllem ypaBHenue 
|z-=f (x, y) B ypaBHeuue z= f (x, y) u, coorsercrBenno,M = —fy/f,BM= 
zltz. CipapesmuBo TOMRNECTBO 10 X, Y - 
(r) DI\% (or 7 ™M Mo ay (2) 
I(M,..., M2.) =@)* GI (M,..., MO; 


‘Ilenoe « naspipaetca Becom J mo x; Wemoe B HagpIBaeTcA Becom Joy; 
r HasbiBaeTcA MOpAAKOM HHBapHanta J. EcaH Hac MHTepecyloT TOJbKO | 
Beca HWHBapvanta, To nuuem J = (a, ). Ouepuguo, / ecTb Take MHBapHant 
OTHOCHTeIbHO MeperpayyHpOBKH TepeMeHHOH Z. 
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PaccmotpumM ucbcbepenumabHble ornepaTopbl (m) u = 2 Mu, (m) u =" 
= a (ar) . Tlyctb J% —MHoxKecTBO HEOTPHUATeJIbHbIX IEJIbIx cTeneHed ji} 
omepaTopa m; I — MHoxKecTBO HeOTPHUATeJbHbIX UeJIbIX CTeneHel one- ip 
patopa (m). QueMeHTbl 2THX MHOKecTB (TOTO JIM ipyroro — 6e3pa3IM4HO) | 
OyneM O603HaYaTb OYKBAMH Qj, Qo,...}; MOKasaTeIeM A, OyJeM HasbIBATb N0- jf 
KagaTeJib CTelleHH (m) usm (m), COBMafarolleH C ay. 

Bpeyem G-YyMHOXeHHE JIA Gp, MOUYMHAIOWeecH CJleyIOWMM MpaByJiaM f 
cueta. Bipaxkenve, MOcTaBuleHHoe B KBagpaTHyl0 CKOOKy, MofBepraeTca OOBI4- | 
HOMY J[eHCTBHIO AuddepeHuvasIbHOrO ONepaTopa. . 

lL)" (a) us enaels 5 oh 

2) Ec an EM, Any EM UH an EM, An. E M, TO (AnBan-1 & ... KW Ai) u = | 
= (An) [(Qna®...@©a)u)._ | 

3) Een an €®, day EM, TO (Grn@Ai1®-..Oa)u= an[M* (Qn_1 ® | 
~--@a@,)uj, HW ecm a,€M, Gn, EM, TO (Gn & Ani @& «..@ a) u ag 
= an[M “* (an_1 ®...@ @) uj, rye kj —MoKasaTem a; Ms = > %i- | 

‘ : i<n 

Vspectuo, uro P= ss In M ecTb eCQHHCTBeHHbIH C TOUHOCTHIO JO HO- } 
CTOAHHOFO MHOMKUTeIA Webi uaBapvanT (1, 1). Uspecrno taxxe, 4To mo6or § 
WeJIbId HHBapHaHT MopsAyKa fF MOXKHO MpeACTaBUTb KaK MOJIMHOM C BellleCTBeH- | 
_ HBIMH KOSuIMeHTAaMH OT MHBapHaHTOB Bua (m° &) m°) P w MOpaqKoB, He mpe- } 
BHIWAIOULAX MOpAKa 3aaHHoro MHBapHaHTa. 

Heo6OxoqumMbim 4 JOCTATOUHBIM YyCJIOBHEM HOMOrpadupyeMocTu ypaBHeHHA 
Z2=o0(x, y) B oOmactu G, Kak M3BeCTHO (7), ABJIAeTCH COBMeCTHOCTh B G | 
JuciepexuvasbHEIX ypaBHenuH Tpousasia 


HH te) Oe +e) =o, 


 Secninie tae ee (3) | 
Sree ES elec ye 


rae C —ynkuua Tpoupanaa; D—ee yonomnenne; M, N ppipaxatorca dop- | 
My JlaMu 
ay) Nae eae 4) 
DyxHKuyU 
Ta 0 = 0 ; 
OyAyT HasbIBaTbCH, COOTBETCTBCHHO, TJIAaBHBIMH 4YaCTAMH CYyYHKILY r 


TpoHBanaaA 4H ee JOTOMHeE HHA. Ouesuguo, D= MC. 
ITIpucoequnenHbiMu Jia cbyHkuna Ppoupasia 6yfem HasbiBaTb (byHKUHH 


ines 2) 92 


uepenivaibHpre ypaBHenud [poupasma MO2KHO MpescTaBHTb B Be 


(m)z,=MCz,, (m) 2) = C2», an 
(m) C = 225-2). P Gin) MC 22, SP 
d? ) 
THC deme ney In M— yxe ynomanyTbI HHBapvant Cen-PoGepa, c TOUHOCTHIO | 


360 


HO HECyMleCTBEHHOIO MHOXKHTCJA COBNAaawWMHH C KpHBU3HOM ceTH no Basw- 
me (*). 

B koappuuventp nowmHoma o(C, 2, 22) oT C, 24, 2 BXOMAT Homorpadu- 
yeckve MHBapHaHTbl T = (1,3), W = (1, 4), Bpipaxaiomueca dopmynamu 


T= J) (m' @ m) P— 3MP?, 


— (8) 
i>0, kS>0 
W = (m@m@m)P+M3(m@m'@ m) P+ 7MP (m) P+ MP (m)P, 
MlOIMHOM o (C, 2, 2.) HMeeT BUY 
a (C, 21, 23) = M8PC? 4M (8MP (z,—2,) —TYC — 
— 6M?z, (m) P{6Mz,(m)P + W. (9) 


Teopema 1. Cucmema Ougqepenyuaaonoix ypaenernutt I poneanaaa npu 
ycaoeuu Oocmamounotl 2enadKocmu o (x, y) eceeda Oonyckaem npodonsenue 


SMP (m)iza=0 (C; Zi 20)5 (10) 

— 1 1 = : 
(rt) 21 = 54 () q+ (222 — 22, P)C— Fe (m)P—(m) P. (11) 
Joka3sateabceTso. Iomb3yacb Tow ,eCTBaMH, BbIpaxKalouluMu Npabusia 


KOMMYTHPOBaHHA B JBOMHbIX H TPOMHbIX MPpOMSBeeHHAX ONepaTopoB (m) u (mM) 


M? (m@®m)u—(m@m)u=!2MPu, (122) 
M8 (m? @ m) u— (m’@ m?) u =*5M?2Pi(m) u + 2M? (m) P, (122) 


COCTaBJIAIOT HW CpaBHHBaloT (m &) m)C wu (m@& m)C, (m?& m)z, u (m@& m?) zy. 
MoxkHO M0Ka3aTb, YTO ypaBHeHuamu (10), (11) ucuepnpiBatoTtca Bce He3aBH- 
CHMbIe ypaBHeHHsA, CBASbIBaloMMe C, Z,, Z2 H HX NepBble MPOHSBOAHBIe, BBI- 
TekalollMe 43 (7) H UpaBHJl] KOMMYTHPOBaHHA B TPOHbIX MponsBeqeHHAx 
OlepaTopoB (m) Hu (m). Hanpumep, cpaBHuBaa (m®& m?) Zu (m? & mM) Ze, 
MosyyaroT Takoe CwJleycTBHe ypaBHeHul (10), (11): 


BP Gh) a, = 1Cy en, 2.) (13) 
mpuyem 9, (C, 2), 22) CHMMeTpHUHO o(C, 2, Z), T. €. MOMyyaeTcCA WZ NOMH- 
Homa o(C, Z,, 2.) MepecTaHOBKOH x,y. — 

Teopema 2. Ecau C, 21, 22— pewenue cucmemot Oudpepenyuanonolx 
ypaenenuti Tponeanan u 6 o6nacmu G ux6eapuanm Cex-Pobepa P oKanoxo 
OmAUUeH OM mosOecmeeHHoeo HyAA, mo C, 21, 2 yOoenemeopstom cucmeme 


anzeOpauueckux ypaenenutl 
WM, (C, 21, 22) = 3MC3 (m) P — 20 MP (2, — 222 + P)C? + 
se 82 P (z2 + 22, 2. — 222) +--+ =0, (14) 
@, (C, 21, 29) = 3M? C3 (m) P +420MP (22, — 2, + P)C? + 
= 32P (22 + 2z, 2p — 222) + +--+ = 0 


(moukamu o60sHavenol Hesbinucannole MAQOWUe 4AeHol),|KoappUYyLeNMeL KOMO- 
polx ABAAIOMCA HOMOepAMULeCKUMU UHEAPUAaHMaAMU (oy, 
Tloxa3zsaTenbeTso. Ypasuenua (7), (10), (11) MoxHo paspemHTp 
OTHOCHTeNbHO BCeX (m)C, ..,(m)zZ>. CocTaBsIsiA HEOOXOMMMbIe YCOBUA LEB 
MOCTH, IIPHYeM MIpHXOAHTCA NO/Ib3OBaTbCA MpaBHJIOM KOMMYTHPOBaHHA (12%), 
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HaxofuM TpeOyemoe. 3ameTHM, YTO OAHO HZ TpeX NOs yyalou,MXCA TaKMM CTO- } 
COOOM COOTHOWIeHHH SABIAeTCA TPHBHAaJIbHbIM TOK CCTBOM. 

Teopema 3. Ecau 6 o6aacmu G uxeapuantm Cex-Pobepa P AoKanbHO He } 
obpaujaemca @ moscOecmBenHoli HYAb, MO enaeHaa Yacmb C (x, y) Pynkyuu I’pon- | 
BANAL HaxodumcA KaK Obwutl KOpeHd cucmemel noAuHOmOs, KosgpuyueHmet } 
KOMOPwLX — HOMOepadurecKkue uUnEAapUaHMeL. 

Teopema 4. Heo6xodumee u docmamounole ycnoeun HOMOepapupyemocmu } 
ypasHeHua z= 0(Xx, Y) c Oocmamo4no enadKOu U MOHOMOHHOU npaéeol uacmoto} 
ce0OAMCA K OBYM, BOOOWE 2060PA, HCSABLICUMDLM COOMHOWEHUAM, CBAZbIGAIOULUM } 
uacmHole NpouseodHele He eoiue 9-20 nopAxOKA om GyHKuuU P(x, Y). 

TLoxa3zsaTeabceTBo Teopem 3u 4. EcauP B o6nacTu G 10KaIbHO} 
OTIMYHO OT TOXKAeCTBEHHOTO HYJIA, TO ypaBHenua (14) MoryT ObiITb paspeLleHbl} 
OTHOCHTEJIbHO 2,, Z2, ITO JaeT BbIPAKeHHe MPHCOCAMHEHHbIX PYHKUAH Yepes | 
C, x, y. logctaBiaa 9TH BbIPaKeHHA 21, Z, B MuddepenMabuble ypaBHeHHA} 
(7), Haxoqum Tpe6yemoe. IIpu P=0, kak usBecTHo (?), ypaBHeHHe z= o(x, -y)| 
Bcerga HOMOrpatpHpyemo. , } 

MoxkHo, Moub3yACb HHBapvaHTaMy, (pakTHYeCKH HalluCcaTb asreOpanueckue 
ypaBHeHHA OTHOCHTeIbHO C Mu yCOBHA HOMOrpadupyemMocTH, MpHyem Hu ypaB-f 
HeHuA Jia C, MH yCOBHA HOMOrpadHipyeMocTH yMpollaiorca, eCIH 3apaHee 
IIPeCANOOKAUTS, YTO OMA WIM [Be WKabl HOMOrpaMMbI IpsAmMosHHeHHbI (°,%). 


VMpanoscknli rocyqapcTBeHHbIi Tlocrynuso 
+ MearorMuecKHl HHCTHTYT 5_IV 1957 
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Hoxsagn Akanemun nayx CCCP 
1957. Tom 116, NM 3 


THIHPOMEX AHHKA 


tO. C. 3ABb SA JIOB 


b OQHOM KJIACCE MJIOCKO-NAPAJIWIEJIBHBIX YCTAHOBMBLIAXCA 
BUXPEBbIX JABYKEHHMM TA3A 


(ITpedcmaserexo axademuxom JI. H. Cedoseim 16 IV 1957) 


_ B monorpadun JI. VW. Cegona (1) u paGore 1O..B. Pyquepa (7) noKasano, 
TO, €CJIM CKOPOCTb UV MJIOCKO-MapaJJiebHOrO YyCTaHOBHBUerocd BAUXpeBoro 
OTOKa UeaIbHOH CKMMAeMON XMKUKOCTH MMeeT BU U(p, vb) =f (p) F (Y), 
qe p — JaBsenue, ) — (yHKILHA TOKa, TO 3ajjaua O BHXpeBOM JBHXKeHHU rasa 
PBOJMTCA K 3aqaue O NOTeHIMaJIbHOM JBHXKCHHH C TOW %Ke CHCTeMOM JHHHH 
oka H cKopocThio V(p)=/f(p). B wHactosmeH 3ameTKe STOT BOMpoc pac- 
aTpHBaeTcA JIA Oosee OOmero cayyan. 

Ilyctb Besmuuna (170) (0?v/dp?) ne saBucut oT b. Torga dyHKuHA v(p, 9) 
OIDKHa HMeTb BUY (*) , 


v(p, ») =f1(p) Fi (2) + fe (p) Fe (¥), (1) 
ye dyHKunu f,(p) H fe(pP) YAOBMeTBOpAIOT COOTHOLIeCHHIO 

| fe) fh) 

fi (P) Ws fo(p) * (2) 


Ni 


PaccMOTpuM ypaBHeHHA MIOCKOrO yCTaHOBHBIWeroca BUXpeBOTO JBHXKeHHA 
a3a, BbIBeqeHHbIe JI. WM. Cegosnim (1), B dopme IO. Bs Pyguesa (?): 


de 0 | 9 dv 'Ay , Jao /[b\?__do (Db _ 9, 
se apt a +2 Sp op + Bo (ap) — aay (an) = © ©) 

of /., 0% , ;[d0 a aay, ,1d0 Ob | 

dz = —poet*[(o e+ iS 6) + (Se ae t ap ap) er], 


ne z=x-+iy; 6— yrom Hakn0Ha BeKTOpa CKOPOCTH K OCH X; Py) — HEKOTO= 
ad MOCTOAHHAA. 
Bos mem Kakylo-1H60 (byHKuuIo V (p), YROBJeTBOpAIOLy!o YCJIOBHIO 
VND eS, eee B 
Vp) Op?’ (9) 


anpumep V(p)=/,(p), 4 B ypaBHenuax (3), (4) Mepelizem kK HOBOlt TlepeMeH- 
OH © m0 cbopmyvie 


v 

V (p) (0° — 9) = \ o(p, 9) dd, (6) 
Uo 

ne ); W bj — MOCTOAHHEIC. ; 

Torya KBa3uJIMHelHOe ypaBHeHHe (3) MpHBeyeTCA K JIMHeEHHOMY Buy 


Oy" ” (ny Ov ron OY* _ 
VO sara = (QRee eee tt Ae acme Neal (7) 
Pr YpapHenve (7) copmayaeT C ypaBHeHHeM JA ONpeWeveHHA cbyHkuHH TOoKa 0” 
OTeHUMaNbHOrO ABHxKeHUA Taga co cKOpocTbIO V (p). 


2 363 


@opmysly (4) pH 9TOM MOXKHO NpeACTABUTb B Buje 
dz =a. + dz,, : (é 


rye uepes dz* o6osHayeHo cooTHOUeHve (4), 3alMcaHHoe JJIt yMOMAHYTOr 
NOTeHUMaIbHOTO TeyeHuA Cc dyHkunamu ”* Hu V(p), a 


21 = — ipge?-U(), U(X) = (Vv — vv) db. G 


U ectb tbyHKuUHA TOMbKO OT b, HOO OU /Op=0 B cumy ycnoBua (5). 

Us cdopmyss (6) BUAHO, YTO, B OTAMUMe OT paccMOTpeHHoro B (}, *) CuI) 
yand, 3eCb CHCTeMbI JIMHHM TOKa BHXpeBoro H MOTeHIMaJIbHOrO [BH2KeHH| 
pasMuHbI. CopnaqaTb y HHX OyfyT TObKO HavaJIbHble JIMHHH b = Y% | 

bs 
* #\— : £ 
* =). Kpome roro, BpiOupas V (p) = (0; — ¥;) 1{ v(p,~)db (ycsoBue (¢) 
Yo 
TIpH 9TOM OyjeT BBINOJHEHO), MOKeM JOOMTbCA COBNaeHHA JIHHMH TOR 
) = 0, = const c mune b* = b} = const. IIpw sTOM MOXKHO B3ATb Yo = bo F 


v <P v- 

Ouesuguo, ecan o(p, 9) =f (p) F (9) uV (p) =f (p), 70 U (9) =O, & Go 
mysbt (6) — (8) MepexoqaT B aHaslorHuHble CPopMyvILI padorsl (?). 

Takum oOpa30M, ecau pyHkuuA v (p, ’) BHIpaxKaeTca copmysok (1) Mp 
yculoBuH (2), TO 3ayjaya O BUXPeBOM JIBHXKCHHH rasa CBOAMTCA K sajaye O Mi 
TCHUHAJIbHOM J[BHXKeHHH. 

O6paTHO, KaxJOMy NOTeHUHabHOMY JIBHDKeHHIO c cbyHKkuHaAMH v” u V( 
COOTBETCTBYeT BHUXpeBoe JIBHXKeHHe C PYHKUHAMH © UH U(p, v), ONpeeAeMC 
copmysamu (5), (6) u (8). Umex, Hanpumep, pelwieHve Aa O6OOnMeHHOrO Te 
TeHUMabHOoro TeyeHua IIpanzTaa— Matiepa, merkO MO2KHO MOCTPONTb Hal} 
jeHHoe paHee JI. MW. Cegopnim(?) pemienue Asim COOTBETCTBYIOMerO BUXpeBOl} 
qByxKeHuA. HerpyqHo HaliTH M pasJIMUHbIe Apyruve pelieHHA BUXpeBOH 3ayau)} 
B TOM 4HCJIe NOJyYeHHHe HAMA MHbIM crocobom (°). | 

B padote MH. 3. Kasmuesny (*) noka3aHo, ¥TO ecm pH aquaOaTHuecKkc 
ABYXKeHHH asa NOHad 9HepruA NMOCTOAHHAa uM CyHKUMA, XapakTepH3ytollle 
9HTpOMHIO, H3MeHAeTCA Malo, TO (PyYHKIUHIO CKOPOCTH MOXKHO MpHOmmxKeHH 
MIpeqcTapuTb B Buye (1). Torga, Ucnomb3ya NoWyYeHHbIe BbIILe pesyIbTAaTH 
HaxOJMM TMpHOJIMKeHHbIe pelueHHA BUXpeBol 3ayauH. OHO u3 TakHx pel} 
HUM [IA CAyyYad CBepX3ByKOBOTO JBYXKeHHA NpHBeseHO B (3). 
ToMCKHM TocyapcTBeHHbIli yHuBepcuTeT Tloctynuao : 

vm. B. B. KyiiOnmuesa 12 IV 1957 # 


UHMTHPOBAHHAA JIATEPATYPA 


JI. WM. Cenos, Tnockana saqaua ruyqpommuamuxn u asposquHamukn, 1950. - WO. 
Py Hes, COopn. non. pen. I... Cenosa, Teopernueckas, rugpomexanuka, Ne 4, 19 (194: 
*10.C.3aBb8208, Axstopedepat Aucceptanuu, Tomex, 1956. 44H.3.Kanumes yi 
TAH, 99, Ne 1, 37 (1954). 
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PHUPOMEXAHHKA 


A. A. HUKOJIBCKHH 


O CHJIOBOM BO3QEHCTBUM «BTOPOM» ®OPMbI 
PHAPOAMHAMMYECKOLO JBYOKEHHA HA MJIOCKHE TEJA 
(AMHAMHKA WJIOCKUX OTPbIBHbIX MOTOKOB) 


(Tpedcmaerexo axademuxom A. A. Jopodxnuyeinoim 23 IV 1957) 


Pa6otTa (1) MNOCcBAlleHa HCCIeOBaHHIO OOTeKAHHA Ted MeaIbHOM KUKOCTHIO 
Ip PpasBUTHH OKOJIO HUX «BTOPOM» POPMbI ABHXKeHHA, CBA3AHHOM C OOpasoBa- 
HHeM B MOTOKe NOBepXHOCTeli _Y TaHreHHaIbHOrO paspbIBa cKopocTu. B stot 
padoTe, Kak u B paOoTe ('), NomHOe Mose CKOpocTel paccMaTpuBaeTCA Kak CyMMa 
DCHOBHOFO Toa Ey, COOTBETCTBYIOUero OOTeKaHHIO Tela 6e3 OOpas0BaHHA Mo- 
BepXHOCTeH 7, HM MOMOMHHTebHOrO MoMA Ey; uepes [ oOo3Hauaetca OOmIaA Wup- 
KYJIAWHA KYCKa MOBepXHOCTH Y, OTCeKaemoro paCcCMaTpHBaeMOH ee TOUKON; 
ho=o-+ iv, Wy = yt ivi, We= e+ iWe— COOTBETCTBEHHO, KOMIIJIEKCHBIe 
moTeHivabl note E, Fy, E,; t — Bpema; p — aBleHHe; p — MMOTHOCTD. 
g3leCb MCHOJb3yIOTCA (opMyJbI padoT (1) B ee OOo3HaYeHHAX. B paGoTe (?) 


NBETCTBYIOINLHMH NMOACyyaiMu. Slecb MbI 6yeM Ha HX CCbINaTbCA HW paCCMOTpHM 
ele YBa caysan II] u IV c coorsercTsyouluMu nocnyyaamu, OTHOCALIMeCA 
lyxKe K OOTeKAHHIO Tel KOHCYHbIX Pa3MepoB. 

| PaccmoTpuM B MIOCKOCTH z = x + iy MpoOu3BObHOe H3MeHeHHe HelpoTe- 
Ka€MOrO 3aMKHYTOFO KOHTypa Ss Np ycioBuu dw/dz = v(t) e~** npu z=oe. 
Ilyctb npu ¢t = 0 BUXpu B KAAKOCTH OTCYTCTBYIOT, a pH t>0 oKOJIO Tema OOpa- 
IBYIOTCA BHXpeBble NOBepXHOCcTH y. O6Oo3HauHM uepes X, Y COOTBeTCTBEHHO, 
KOMIOHEHTHI TO OCAM X, Y PABHOMeCTBy1olleH CHI WaBseHHA Ha Teslo. Byjlem 
jo603HauaTb depe3 s-++ {Y KUAKMM 3aMKHYTHIM KOHTYp, COCTOSIMMM U3 KOHTypa 
iTela mwr0c Kaxkad 43 IBYX CTOPOH KaxKJow u3 mHHuH y. [IpymMenasa usBecTHBIe 
DOpMysbI IA CH, WeHCTBy!OWMX Ha KuAKHH KONTyp (*), HM TOJb3syxHcb Tem 
JOOCTOATeEMCTBOM, ITO BbLITeT dW./dz OKONO TOUKH Zoo paBeH HyJIIO, NoyuHM, 
|HECMOTpa Ha HesMHeMHOCTD 3aflauH, MpocToe NpaBuNo cOx*KeHKA 


1 , ad = 

— (— j nats: , 

0 (—Y,+ iX,) = TAL) zdWs, (A) 
} y+s 
rte X2=X—X,, Yo= Y—Yy; Xi, Yi-—cua up Teyenun £3; Xe, 
Yo, — JONOJHUTeIbHbIe CHILI, CBASaHHbIe C OOpa3soBanvem yj. Ha s scerga 


|MOXKHO NOOKUTL py, = 0. IlycTh Ha s ub; = 0 — STO OyfeT uMeTb MeCTO Ip 
jOOTEKAHHH HeNOMBYXKHbIX Tes] HEH3MeCHHOM CbOpMbI M MOCKMX NMacTHH Mepe- 
‘MeHHOM wupuHbl.IlycTh mpu 9TOM TeJIO ABYXKETCA BAOJIb OCH Y H CHMMETPHYHO 
OTHOCHTeJIbHO Hee. BplueT W2. OKOJIO TOUKH Z= oo paBeH BbIYeTY B MVJOC- 
KOCTH W, OKOJIO W, = oo PYHKUHH We dz/dw,, a 9TOT MOcMeAHHH paBeH BbIyeTY 
OKOJIO W, = co (PYHKILMH W,, YMHOXKeHHOMY Ha — iv,(t). OTO MOsBoNAeT, BBOAA 
Beluuuny I, nepenucaTb MepBoe u3 paBencTs (A) B Buye 


a0 Y¥,=% 21-7 \ wart. ; (1) 
Yu 


Syecb 1, — JHHHU 7, JexKallve Ipu x <0. 
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III. w, copnagaeT ¢ NoTeHHasIoM OOTeKaHUA BAOMb OCH Y Tela C XapaKTep|f 
HbIM pa3sMepoM J, HeH3MeHHOH (POpMb!, C YIJIOBbIMH TOUKaMU, CHMMeTPHYHOM’ 
OTHOCHTeNbHO ocH y. Ilyctb dw,/dz=—iv,(t) pu z= oo. Tevenue paccmaT it 

| 


puBaeTca Ip MaJIbIxX ¢ = +\% (t)d¢ (puc. 1). Okono KaxKJoro yrula, BbITyK |} 
; i 


o p 
jloro B NOoTOK HM oru6aemoro HoTOKoM, mput >( 


HauHeT pa3BHBaTbCA BTopad opMa ABHXKCHUAY 

Tlpu mavsbix ¢ 9TH SuleMeHTapHble ABHXKeHUA OyAy:y 

JOKAIH30BaHbI B MaJIbIX OKPeCTHOCTHAX  BePLIMI| 

yrloB H OyAYT BIsaBHbIX WleHaxX OFIPeAeATHCS 

©),  TuJaBHbIMH WIeHaMH Pa3OKeHUA W, OKOJO YTJOB 

A 6° Ecnu Jia BepuivH yraop, sexKalux mpu x <0) 
B3ATb Ha4YaJIO KOOPAMHAaT CHCTeMbI X%1, Y, B Bep lt 
WMHe yIrJla, OCb xX; HallpaBHTb BOJb CTeHKH 1}i 
HallpaBJeCHHH BO3pacTaHHA $y, TO TuIaBHbIM Werle 
pasIOKeHHA W, OyteT w; = fi(f)z", pacTBop yruléll 


paBeH e She f(t) = ko (t), & = const; aah 


=%X,-+ iy. ITO MpHBOANT paccMOTpeHHe IPH MaJIbIA! 

e K cayyaio I npn fe(t) = 0. | 

Cayyau I u I] onucpipatoT B riaBHOM pa3BUTHe BTOpO MopMbI ABHKeHUSE 
OKOJIO YPIOBbIX TOYCK KOHEYHBIX Tel. PaBHOelicTBylollad CH JaBJleHuaA Ha) 
Tejlo B 3THX CiyYaAX GOecKOHeYHa H3-3a OeCKOHeYHOH MpoTAxKeHHOCTH Ted.) 
Jlna pewenus 3aqau o6TeKaHHA KOHCUHbIX Tes C yrulaMM CJlefyeT u3 pewieHHt 
cmyuaes I, I] 6patp cbopmy u pacnouoxeHHe IMHUH y U pacnpeyenenne I Baoub) 
HUX, a JIA BEIUHCMeHUA AONOMHHTEIbHBIX CHJI MOb3OBaTbCA MpaBHsiom (A).} 
B paccmMaTpHBaeMOM HaMM cCJIygae OKOJIO KaxkOW Mapbl CHMMCTPHUHBIX} 
OTHOCHTeJIbHO OCH y BepmiuH yrioB A, B OOpasyloTcA KyCKU Y,, {pz BUXpe-4 


BbIX JMHHH. Ilo tbopmyvie (1) Kawa Napa y,, Y, AaeT AOMOMHUTeMbHYtO/ 
CHJIY 


= 


tat) 


Puce. 1 


deat 24 
— 2. SS SSeS I ° 7) 
Y, P dt Vo (t) bd (2) { 
YA | 
Ypapuenusa (1) paSorni (1) mpu f,(¢) = 0 uHBapHaHTHLI OTHOCHTebHO Mpe- | 
oOpa3opannli f, (t) = cf, (t); 2’ = cl@—),. Tr — cl@—™P. o — const. Tlostomy |} 
M3 paBeHCTBa (2) cleqyeT 3aKOH NMOfOOHA (MPH MaJIbIX ¢): IPH AByX TO,OO- 4 
HBIX 3aKOHAX JIBMXKeEHHA VY, (t), v5 (t), Korma vi (t)/v,(t)=c =const, cua Y,} 
OT Mapbl CHMMeCTPHYHbIX BHxXpeOOpasoBaHHl MOYHHAeCTCH  paBeHcTBy | 
Y.0)/ 0c ae 
2 9 (ft) = . Ecam Telo uMeeT BCero Napy CHMMeTPHUHBIX yrvio- | 
BbIX TOYCK HJIH HECKOJIbKO Tap yrJIOBbIX TOUeK C PaBHBbIM yrJIoM pacTBopa, } 
NOJYYeHHIM 3aKOH ABJIAeTCH OOWHM JJId Bcero Tema. Ecam umeetca He- 
CKOJIbKO Hap TaKHX TOWeK C pa3HbIMM yrJlaMH pacTBOpa, TO OOH 3aKOH 
NOAOOMA MOMyYHTCA Kak JMHeMHaA KOMOMHALHA 3aKOHOB C pa3HBIMH A. | 
B cayyae o6TekaHua mmockoh mviacruuel (1 = 2/5) Yo (t)/Y¥5(t) =c'!, 
a) Uo (t) =k’t”; k’'=const, m=const. B kaxgo Bepumue, rye x << 0, rnaBnerit | 
WIeH pasJIOKeHHA W, OyfeT Wy = k,t™ 2", ky =k’ hk", k” = const. pu manprx 
e€3afaya CBOquTCA K cayyaio Ja) npu ke =0. Tlonp3yacb dopmyaoft (2), no- | 
Jty4HM 
t 


\Y (t) dt = 2p (R’)@+ml2—n) (A")sl@—™) ¢(n, m) tl (m+y)+@mtnil@—a) (3) : 
0 
rye c(n, m)— yuuBepcatbHad (byHKUMA OT nN, Mm aBTOMOJeMbHOTO JBWKeHHA 
cmyyand Ia) (Rk, = 0): 
c(n, m)= \Rsin dG. (4) 
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° 


Ja nwockoh niacTuHp (2 =1/,) mmpunst 1 k, =k’ V1, R" = Vi 
t 
( Y.(t) dt = 2p (k’)*s Lec (A/y, m) Letomls, (5) 
0 


, Ecam mh eecig mp ¢ > 0 jABuxKeTca C MOCTOAHHOM CKOpocTbIO, TO m = 0, 
=U) = const. -lorya 


t 
\Ys (t) dt = 2pl"* yo" ¢(4/,, 0) t's, (6) 
0 


= 7 Ol ( Brad 
6) w= 2i cosy ae x): EAS 


snore i-Gey. — @ 
n=1/{2—(B,+82)}; y= "/27(B1— Be)”; By = const, By = const, 
O< Bi + Be< 1. 


imeem o6tTekaHue JByyrOJIbHuKa, OOpasoBaHHOro jlyraMu OKpyxHOCTeH; 


| £1, Bs — yrubl C OCbIO x KacaTeJbHbIX B TOUKe z= —1/2. B TouKe z= — 1/2 
W, HMeeT TlaBHbI WIeH pa3JIOKeHHA 
W, = 2nvy (t)—* cos 7 (z + 1/2)". (8) 


Sayaua cBoquTcH K cuayyaio I npx f(t) = 0, f1(¢) = 2nv, (t) b—-" cosy. 
Tlyctp v0) (t) =k’ t™. Sanaua cpoqutca K csryyato Ia), Korya ky = 2nk’l!—"cos x, 
(Mpa stom k” = 2nl!-"cos 7. Papenctso (3) qaeT 


| \ Y 5 (t) dt = 20 (k/)2+MI2—) {2nf1—" cos y}412—™ c(n, m) {ln (++ eam+aple—n), 
| 0 
| (9) 
: U3 dopmyspr (9) cneqyeT, YTO Ba CHMMeETPHUHBIX pyr C Apyrom OTHO- 
CHTeJIbHO OCH X TeJla pacCMaTpHBaeMOrO THMa HCMbITbIBAIOT OMHAKOBYt0 CHJy 
| Y,(t), HecMoTpa Ha OTCyTCTBHe CHMMETPHH B pacnoJIOxKeHHH y (puc. 2). 


4 EM i 
{ate fit) 
Puce. 2 


p) Tlogcmyyai myHKta 6), Korga 2m+n=0, Hecseqopanne mpuBoyutcs 
K cayyaio 116) npu k,=0. Popmysr (9) paoorsr (1) qaroT c(n, —n /2) =- 
| =R, sind, G, = n{(l—n) Vn V4n— 13°, uw opmyna (9) aaer 
t 
UVa (t) dt = 2p (RYOHO (2 cos PIO m x 
Q 


YO Vea ee Oe (10) 
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TIpu 8, = Bs, 2 = 1/2 (m= —1/4) NOulyuaeM AA TWWaCTHHbI WMPHHBI l 
t 
\ Yo (dt =p (Ry Pree. (11) 


0 
VW. wm =21()%()(a—4); a =04V 255) (-V 


1 (0) : = (0. 9ro — o6rekaHue MulacTHHbl WepeMeHHOH wupuHEt / (¢), BOSHUKatollee 
43 TOUKH. TapHblli wien pasiowKeHHA W, OKOMO z= —4/,/(t) OyyeT 


wy = 09 (t) VEOQV2+ TO. (12) f 


B muockocmn 2; =2+1/,/(t) coorBercTByliolluH MoTeHwan | w, MeeT 
TlaBHblH WIeH pa3sJlO%KeHvA i 


i | 

Ww, = 0 (t) VV a + pe a. (13) & 

Ecau iw rinht dt =e<l, TO BUXpH JOKaJIM30BaHbI B MaJIbIX NO CpaBHe- — 
HHIO Cc L oKpectuocrax Touek z= —1/2, 2=1/2, u TeueHHe B TyaBHOM — 
ygleHe cBeyeTcaA K cayuaio II, korga § 

‘ f() = of) VIO: fa) = Ah al Oia 

(puc. 3). 


a) I(t)=4kt" o(t)= 
=1/,k,k, *t7'*; Rk, = const, k, = const. 
Syech e=1/4,k,k; %. Sagaua cxBo- | 
qutca K myHKty II6) (8 =(16c)~*). 
Puc. 3 Tlonaraa B dopmysax (12) pa6ornr (+) 
0,—0, Boo, Momb3yacb Popmywi0n 


Ut: 
u,(t) 


(3) u feat sameHy | Rsin $dG = R, sin §, G,, nomyuum 


mG 
t 


\¥s (t)dt = 4'* xp kit ROVE: (14) 
0 
6) E(t) = a hat; 09 (t) = Vm + 1) [Shy hy 80"; m=const, 
k, = const, kp =const; e=1/,V(m+ 1)/3k, ky, Sanaua cBoqurcsa Kk NyHK- 


Ty IIs) eae a m+ 1)/38-*). Tlonbsyaicb cdopmyson (1) u npeAnowarad 
TIpaBHJIbHbIMH TpejeJbHbIe paBeHcTBa (14) paOorni (7), NowyuHM 


t : 
[Ya (Nidt = FeV 3T(m+ 1 (2m + Iya ey eens, (15) 
0 


OcHOBHbIle NOMOKeHHA paooTH! OplIM oMORweHbI aBropom Ha IX Mexnzy- 
HapOJHOM KOHTpecce MO IpHkKNaqHow MexaHHKe B Bpwccese 12 IX 1956 r. 


Ilocrynuso 
26 XI 1957 


LWMTHPOBAHHAA JIVTEPATYPA 


1A. A.HukoapncKuid, JAH, 116, Ne 2 (1957). 231. YU. Cenos. Hanocxn> 
3ayauH THApOHHaMMKM M adpoqHHamuKu, 1950. 
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Honrnuage Akanemun HayK CCCP 
1957. Tom 116, Ni 3 


CHITPOMEX AHHKA 
A. HW. YTKHH 


MCCJIEXOBAHHE CBEPX3BYKOBbIX TEYEHHM C MOMOL[bIO 
_ HHTETPAJIA BOJIBTEPPA 


_(Tpedcmasaeno axademuxom JI. H. Cedoem 16 IV 1957 ) 


MetoxX BombtTeppa (1,2) NpuMeHaeTcaA JIA ucceqoBaHuA WHHeliHOH 3anqauu 
BepX3ByKOBOrO OOTeKaHMA OCECHMMETPHUHEIX NoBepxuoctelt. Ilytem pasa mpe- 
OpasoBaHHH UHTerpal BombTeppa cBofuTca K JIMHeMHOMy UHTerpabHOMy 
ypaBHeHuio 2-ro MopsayKa, pellienue KoTOporo 

JOxKHO NOJIYYHTb MeTOJamMu OMepall\MOHHOrO MC4dH- 
NIeHHA WIM Ke pAaMu. 

Kak [pakTuyeckoe MpyowKenHe AIA ywacT- 
yorO CJlydad paccMaTpuBaeTca mpeoxKenHaa 
.. WU. Ceqossm 3aqaua o mpodune Kompilesoro 
pblJla MMHHMAJIbHOrO BOJIHOBOrO CONPOTHBJIeHHA, 
| TakxKe olmpeflemaetca copma o6pa3yrollen 
DHHOH OO/acTH, eCIH JaBJleHve B Hel 3ajaHo. 
OoOmee pemeune. Paccmotpum o6TeKa- 
€ OCeCHMMeTPHYHOH NoBepxHocTuH S, Maso oT- 
i yarolleHica OT KpyroBoro wWusiuHApa (puc. 1). 
CMH MOJIOXKUTb 


| 


i 
| 


acme ) 


D ypaBHeHHe JIA MOTeHWMaa WoOaBouHbIx CKopoctel @ (x, y, z) OyqeT 
— Oz + Oxy + Byy = 0. 


[panugnoe ycloBve Ha NoBepXxHocTH Tesla 6yJeT, KaK OObIUHO, 


je V,»—CKOpOCTb B HeBO3MYII[eHHOM TloTOKe, 6 — yroul MexKAy KacaTeJbHOki 
| KoHTypy H ocbio 2. J\mMHy MOBepXHOCTM OrpaHHuHM YCJIOB HeM 


Ly< DAV M2, — 1, 


ije Dy — cpequuli quameTp mopepxuoctu S.* : 
Vuterpan Bonpreppa (1) nosBoumeT HaliTH 3HayeHve NOTeHWHaa B KakOM- 
if 60 Touxe noToKa D(x, y;, 21), eCH usBecTHDI sHayenHA D(x, y, z) H 
I® /dn wa wekoTOpol MoBepxHocTH XL, HecylleH HawaJIbHble MaHHbIe Kom, 
|— HOpMasib K MlOBepxHocTH (?, ”). 
| Materpan Bompteppa uMeeT BUA 

= ‘0 (§ (5, @® dV 

.D (X1,Y1) 21) =e5-\\V aaa ih dd. (2) 

Z1 5 

| Tlosepxnoctb Y=, +L, oTcCeKaeTCH XapakTepHCTHYeCKHM KOHYCOM Ha 
jauaJIbHOH MOBepXHOCTH BO3MylleHHua L, H Ha NOBepXHOCTH Tea 4, (puc. 1). 
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Tonoxum © = 0 na nopepxHoctTu Ly, Torga dD /dN wa Ly Takxe oOpaulaeTc ii 


B HYJIb, NOCKOJIbKy KOHOPMaJib B JaHHOM cmyuae coBlagaeT C OOpasylonlek, 

KOHMUeCKOH MoBepxHocTH Ly, rye D =O. Takum o6pa30M, HHTerpallHio cJlele 

qyeT BeCTH TOJIbKO MO NOBEPpXHOCTH TeJa, T. C. pee i] 
B ppipaxenuu (2) 


_ pS a—VG= P= = = = 
Vax + iw 


V 


cbyHyamentambHad cbyuKkuna Boapreppa (?, or Sete, 
BpeyleM WHJIMHApHyeckve KOOpAMHAaTLIE xX =f COS%, Y= rsing; z=2Z. 
IIponoya AuddepenuupoBaHve B BbIpPaKeHHH (2) mo 2; € yueTOM 3aBHCH 
MOCTH lpeyeJIoB HHTerpHpoBaHuA OT Z, M CoBepliad px npeoOpasopaHHlil 
nloJly YM 


eee _—_ 41—(r:—Do!2) 
— C2 Fr eA) dD ae 
e@ni(I-gV B)=-aV ee \ EKA 
0 
1—-(fo- Do ae 
he (for ” Da Dp +r. 2) az, (3 
a \ R212 0) ean 021 d \ 


0 


a= o C) q 
rye A = “5 *, K(k) — nonnpit samunTuyeckuh MEuTerpas TepBoro pola (9) 
; 


TlouryueHHoe BbIparKeHHe He NOSBONIAeT HeOCpeCTBEHHO HaHTH pelleHus 
TOCKOJIbKy HeH3BecTHO 3HaueHue @ mo noBepxHocTu ,. [aa onpeyenenHyy 
@(z, D)) ucnomb3yem paBeHcTso (3), NOO%KB B HEM D,— Dp, T. &. Touky 
(puc. 1) 6yyem paccMaTpHBaTb Ha NoBepxHocTu S; Tora PpaBeHCTBO (3) cras 
HOBHTCA HHTerpaJIbHbIM ypaBHeHHemM: 


Zy 21 
— 2 ¢ dO oa 2 = K(A OK (A = 
OG, Diya al ab K (2) dz — —\ ® (z, Dy) [Ap +S a. (4 
0 0 


VinterpambHoe ypaBHenve (4) ABJISeTCA JIMHeCHHbIM HHTerpaJIbHbIM ypaBHeHHen 
2-ro pola — ypaBHeHnem Boupteppa. ) 

Ecau nonoxutb Dy—>co Hw mepeliTH K JleKapTOBbIM KOOpqHHaTaM, T() 
nocjlequHui WHTerpasl B ypaBHeHHH (4) OOpaTHTCH B HyJb, a NepBoe Cwaraey 
Moe, HCXOJA M3 ‘BbIpaxkenun (2), MOMXKHO MpesCTaBHTb B Bue H3BeCTHO!| 
copmybt (?,°) Wid MOcKoroO KpblJa: 


D (4,2) = 


Bo dn dé 
an Vx — 8) — (M2, — 1) (2 — a)? 


PemenHe ypaBHeHua (4) JerkO NOJYYHTb OMepalMOHHbIMH MeTOJaMH. 
O603HauuM ; 
Zs 


Fp) Oi Re) —=) GK Ol ae, 


Q(r) >| KOSI, 


rye F(p), R(p) u Q(p)— «as06paxKeHHA» yKa3aHHbIX «OpHrHHanop». Yui 
TbIBAA, UTO APO HHTerpadbHOrO ypaBHeHHA OyeT CHMMETPHUHEIM, Moya (4 


- RpRpypus 
Pl) =p ZaKe) ‘ 
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jmlepexOA CHOBa K «OpHIHHaJiaM», HaxXOJMM pellieHve. SameTuM, TO pellieHve 
He MOXeT ObITb 3allWCaHO B BHJe KOHMYeCKOM KOMOMHALMM 3uIeMeCHTAapHbix 
|PyHKUHH, MOCKOJIbKy APO MHTerpabHOrO ypaBHeHHA BbIparkaeTcA epes 
4 QIMMTHYeCKHe MHTerpasibl. 


Pemenue y paBHeHuh MO2XHO HCKaATb TakyKe B BUe PAA 


® (21) = PD, (2) + 4®, (2;) + 7?®, (22) + ..., 


Arye 


Data (21) =| feo Te een ©, (2) dz. 
0 


Oz; 


Yka3aHHbI pA CXOAMTCH paBHOMepHO TO 2, H NO % Mp KOHeYHOM 7, 


id pH z,<_ D,) (°). O6a croco6a ObICTpO NpHBOAAT K We B pacCMaTpHBae- 
MbIX HaMH CJlyyaax. 

| Kak uyacTHbI cayyal 3aqaun oO mpoduse KOJb- 
WeBOro KpblJIa MHHMMaJIbHOrO BOJIHOBOTO COMpOTHB- 


JeHHA paCCMOTPHM BHYTPeHHHH TpeyroJIbHblii Ipo- 
hub C MOCTOAHHBIM 3HayeHHeM c/Ly)=c u Haliqem 
ONTHMaJIbHOe ooKeHve ero BepWHHbI! a= 


b= a /V M2, — 1 (puc. 2). Ha nosepxuoctu AB 
MOTeHUMAN, eC MpedeOpeyb Wienamu BbICIero Puc. 2 


MOpayKa MaslocTH, HaunHas c }/,,2°/Do, Kak culeyeT H3 pellleHHa ypaBHeHHA 
(4), OyqeT 


38 “4 
Smeg a Lo Ne 
®. = Vz >) see) ; 
| n=0 
rje 6 = c/a. 


| Tlorenyvan wa nopepxnocrn BD, kak MOKHO OMpefeJHTb, MCMOJb3yA 
JypapHenve (4), B TOM Ke NpHOMxKeHHH MMeeT BUY 


3 =e 
Ls oy fe 
= — We D 5 (s-) + 
/ = $2 5 &? 4 72?9—# 
| +VlO(1+ bo tar tp) te ae |: 
Inge 


nt 


cigs aca 5, Me Earn hal Nach 
age eng os 5) 0 n! Deas °. 


n=1 


3anucaHHble MOJHHOMbI ABJIAIOTCA HauaJIbHbIMM YICHAMH PAOB, KOTOPbIe 


Detctpo CXOAsaTCA aOCOMOTHO M paBHOMepHO (qo 2/D) <1), MocKombKy Mosy- 
€HbI HHTErpHpOBaHHeM PAJOB, BbIpaKalOUlMX IIIMNTHYeCKHe MHTerpasibl. 

| Has noTeHuMan, HaxoquM JJaBleHHe HU Jlaslee HHTerpHpoBaHHem — KoaQp- 
ibHUMeHT BOMHOBOTO CONpOTHBJeHHA (OTHECeHHEIM K MoulaqH TDoL,): 
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Ouepnquo, Cy Oyyer HaumenbutuM, ecum a/Dy)—>0 u L,/Do— 1, u OyzerT | 
IIpHMepHO B j[Ba pasa MeHbIe KoOspPPuUMeHTa BOJHOBOrO COMPOTHBJICHHA | 
TpeyrouibHoro CHMMeTpH4HOrO MpouAA Kpblia OecKOHeYHOrO pasMaxa. Hs | 


(pusHueCcKHX COOOpaxKeHHHM ACHO, YTO @ He MO-} 
2KeT ObITb OUCHb MaJIO, HO YMeHbINeHHe a aeT 3a-} 
MeTHBIM BbIMTpbILI B COMpOTHBJIEHHH HU BBITO]- |} 
HO JO HS3BeCTHEIX TpefeIOB (BO3MOXHO, JO | 
o6pa30BaHHA OTXOAAMLeH yapHOH BOJIHE!). 

PaccMOTpHM, Kak CJlef{yroulee IIpHJIO%KeHHe, | 
tbopmy o6pasylomleH oHHOH oOnacTH r= f (2) 
(puc. 3). S3aBucumoctb f=/ (Z) MOxKeT ObITbP 
HalijeHa C MOMOMIbIO ypaBHeHHA (4), eC KOSp- | 
(pHILMeHT JaBJIeHHA B QOHHOM OOnacTH Pz = const if 
saqau. U3 ycnopua P =const u ypaBHeHHsA (4) cieqyeT, 4TO BAOb rpaHH- 


Ilbl O6NacTHu: 


Puce. 3 


© — Vet = 2M OF 
ye = Pap = — | KO 
0 
mag: ae cl! 4, 2K.) ye : (5) 
7 A 2 Dy, Jere 


0 


rye, OweBHAHO, TpeOyetca Halitu dr/dz. CneqoBaTeibHO, 3aNHcaHHoe ypaBHe- 
He ABJIACTCH JIMHeHHbIM HHTerpaJibHbIM ypaBHeHHem l-ro poga. J{uddepen- 3 
Wupys (5) mo 2; MOWIeHHO, NepexOHM K JIMHeHHOMy HHTerpaJIbHOMY ypaBHe- 

HuIO 2-ro poya; pelllad ero IpHBeeHHbIMH BbILWe MeTOJaMH, HaxOJuM 


= =f) 


UM, HHTerpHpyA, OKOHYATebHO NOuyyaeM ypaBHeHHe oOpa3ylolleH JOHHOK 
o6lacTH (B JIMH€HHOH NocTaHoBKe): 


— M?—4 /-, 2° eee eee he 
Px|—3 (74+ 12 Diino ack 


TlowyueHHbl pay CXOAHTCH aOCOJOTHO HM paBHOMepHO Kak HMHTerpas OT)) 
pala, BbIpaxkaloulero CyMMY 9JIMITHYeCKMX MHTerpasoB. Ilyrem noycTaHOBKH | 
B (5) yOexKqaeMCA B NpaBHJIbHOCTH pelleHHs. | 


Do | 


aes 


iGi— 


Tloctynus0 
10 IV 1957 


HWUMTMPOBAHHASA JIMTEPATYPA ! 


193. Tl ypcea, Kypce marematuyeckoro ananusa, 8,4.1, 1933. #2 C.B.®anbKoBu4,} 
TIpukaagqu. Mate. u Mex., 11, B. 3 (1947). *E.A.Kpacuabmukosa, Kppimo kone § 
Horo pa3Maxa B C”&KuMaemoM NoToKe, 1952. 4A. H. Ji ypbe, Onepaunonnoe ucuncsenne, | 
1951. HU. T. Nerposcexkuh, Jlexunn no Teopua uHTerpambHbIxX ypaBHeHnit, 1951. § 
SE. Auke, ©. Omge, Ta6snus dyHkuni c dopmMyamu u KpuBpimu, 1949. 
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Horsagn Akagqemunun nayrx CCCP 
1957. Tom 116, Ne 3 


TH]APOMEXAHHKA 
E. A. ®EJOPOB 


ABYOKEHHE MHACTMHKW BECKOHEYHOIO PA3MAXA BBJIN3N 
CBOBOAHOM MOBEPXHOCTH MAEAJIbBHOM HEBECOMOM 
JKUAKOCTH 


(ITpedcmasaexo axademuxom JI. H. Cedoevim 29 III 1957) 


B paOoTe flaeTca pemienve 3afauH O ABMXKeHUM MacTHHKH OeCKOHeYHOrO 
pasMaxa BOM3H CBOOOAHOK NOBepXHOCTH HJeabHOM HeBeCOMOM 2XxKHKOCTH. 
_ Pemenwe lpoBoqutca meTofom Kupxropa. B sayqaye paccmaTpuBarwrtcs 
TeveHHA, Ip KOTOPbIX .BepXHAA NOBEPXHOCTb MWacCTHHKH OMbIBaeTCA YaCTHYHO 
WJIM MOJIHOCTbIO MOTOKOM XKHAKOCTH, a TakxKe NpeeJIbHbIe CIYYaN, pH KOTOpbIx 
CpbIB CBOOOMHBIX CTpyH MpOHCxXofuT HemocpeACTBeHHO c TepefHei KpOMKH 
| mwacTHHKH. 

Iipu pemwenuu 3aqauu niacTuHKa 

| wupuHoK b pacnosaraeTcaA Tak, 4TO ee 

| MepeqHaAa Kpoma (TouKa D) cosmajaer c 

| HavaJIoM lIpAMOYFOJIbHOM CHCTeMbI KOOp- 

| WMHAaT, OCb X HallpaBsleHa BOJb Ia- 
eTuHKH DA, ocb Y — BepTHKaJIbHO 

| BBepX. CKOpocTb MoToKa Ha GecKoHey- “LZ Pa 
HOCTH Tepe WacTHHKOM uMeeT 3a]aH- <i 
Hy!0 BemMuuHY V, M COCTaBsIAeT C OCbIO 
| x yroul «(yrou aTaku).C BepxHel NoBepx- 
HOCTH MulacTuHKH (TOUKa B) cppiBaeTca 
cTpylika, TomUlMHa KOTOpoH Ha GeckoHedHOCTH paBHa 1(0 <6<oo); yrom, nox 
KOTOPbIM CTpylika yCTaHaBJIMBaeTCaA B OeCKOHeYHOCTH, paBeHn 0 (puce. 1). 

Ecam B paccMoTpeHve BBecTH NapaMeTpuyeckoe TepeMeHHoe U = w+ ita, 
TO KOMIeKCHad KOOPAMHAaTa TOGO TOUKM KUAKOCTH z = xX + Ly OlpefemuTcs 
paBeHCTBOM 


Puc. 1. Ousuyeckan MIOCKOCTh TeyeHHA 


m(ity) Ay (+8) tie By (et y*)(ut— 8) _ 

(Rye? 2 cep) 2+ Pe) 
Cy (vai (ytuy? B+ 1 (Pie (B-+uyP 

ig era)! ap aye —ay + 


iu ¢ F u2 + e ; 
toslaop—ape) treet MOO m> (I 


rye se, 8 M y CBA3aHbI Cc « HM 8 paBeHCTBaMH 
oo, tov te (0/2) _ 9 1— B tg (4/2). (2) 
TY tg (0/2) B+ tg (a/2) ’ 
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2 27 (1 — ¢)? : 
~ (FPL BE 
vie 1+? xl ae) 


ete: Cae) 


Lae {Cem koe ey 3) | 
“= e+ Here Tp yin’ (= Ae—C) Oy) 
(4+8)8 | 


cost" Ce sin 6; 


F = cos a5 G = 


Ha muacruuke u,=0 nu u=iu,, Tak 4To KOOpAMHaTa X NwacTHHKH 
ONpeJeIMTCA PaBeHCTBOM 


pe op the Ay oc Bes ee 
2589 ly) 2 4s (2 4 8?) 


B | (e? + y?) (ue + 6?) Gs 
yp n 


Ug = =a 
(+B) (2+ Z (are tg a arc tg =| + 


282E +G ; Ug & 
+ =395 = (are ary — arc tg )+ 
F ut —e? C (ug — e) (32 — eu) K 
2 TR) (ato 1 2 " 


(©? + B) (uw? 4-82) ~ 


9 5 
Puc. 2. Teuenna xuzKocTH oKomO M1acTHHKH (¢=+ 0); b= 13 g = 0,2 
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| Tas onpeyeswenus JWMHEI muiacTHHKu Db u KOOpyuHaTH! d TOUKM OTPbIBa 
lepxneli CTpyH OT lwlaCTHHKH OyjemM UMeTb 


Ale peu eo eee ee 
BP ie 2! age — eae + 
loc 4 BE +G F G € 
p— (5 —arctg = oe 288 G aie 2 (e+ 89) 2BP EP + BP? 
a) eee) B leash) 
23 (B?— 2)? 2 432 2 2 (e® + 8?) 
Sa ©  2864G e . e(Fe+G) 
y atc 1g = I arctg 5 — seep By (9) 


| Hx onpeqestenua opMbr cBo6oqubIx cTpyli Heo6xoquMO B paBeHcTBe (1) 
MOJIOKHTH U =U, (Uy=O0); Mpa stom yma crpyn BG O0<u<y, aaa 


rTpyH AE B<u,;<co HW Ha cBOOo_HO NoBepxHoctH OC 1 <u,<8. 
IDyHKILMA TOKa TeYeHHA oOMpeyesnAeTcA paBeHCTBOM 


(u? ais ue rim 8) 
¥ = “2{ are cos 2 —— = 
Vw “¥ us eo B" ) “1 AUS Uy 
(ui 4-7) 
V (2 — 2 — P+ duu? 


8Vo (pn 1+ 8 2Uy Us 0: 0 6 
Saale ae a aie u3 — 2) + duu? (ur > ; Ug > Ne (6) 


—— dl Gicos 
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Tlapnenve B mOOOH TOUKe XKHAKOCTH ONpesemAeTCH PaBeHCTBOM 


20P i ys eee () 
eve fu? + (u, —©)"] [w? + (wot 1)? 


a jlaBsleHHe B JIOOOM TOUKe MWacTHHKH 


pan we ( Ua + €)? (U2 — 1)? (& 
eV? (ug — ©)? (U2 + 1)?” 


KosduuveHTbl MOAbeMHOM CHJIbI H CONPOTHBJICHHA, OTHECeHHBIe K CK( 


poctHomy Hanopy pVo/2 u kK xopge mviacTHHKH b c pasMaXOM eQHHHIa, OMpi| 
esseTca PopmMy amu 


23(82—y2)2t/C . El, G Se 
OF ee es 


cn BERS 4 £4 f)sine— aco 


V3 propo dopmysp (5) 3ameuaem, uTO ¢ = 0 CooTBeTCTByeT Mpe[eJIbHOM 
cilygaio, Ip KOTOpOoM cpsIB BepxHelH CTpyH NIpOHCXOAUT HenocpeyCTBeEHF 


| —— Bepxuan nobepryocmb come] 
0 


\ ee 
0 G25. U0 O6  @ GO WS 050 U5 


Puc. 4. Pacnpeyenenua fapnenwi mo mmactuHke. @ = 0.2; ¢= y?; = 


KosppuuNeHT aBnenna,; x /b—paccTrosnMe OT Nepequel KPOMKH B JONAX xopmB OF 


c Hepequel KpOMKH MviacTuuku (d=0). J[nuna mnacTuHKu B 9TOM Cuy4al 
OyNeT BLIUHCJATbCA 10 Copmysie 


| 
igs i 
br  2cosa(cos a — cos 0) 1 — cos (@— a) 
r= ees 2cos@In—++ x Smee ceo (1q) 
ig > 
a Cy uw Cy, — cooTBeTcTBeHHO 10 dbopmysiam 
3 1—cos (0 —a) 3 
Cy "3 -RaTSORgESAON oe C,=2-—[1 —cos(8— @)]. (1) 


Ha puc. 2 nokasanbl TeveHHA XKAAKOCTH OKOJO NNaCTHHKN AA pasMUHbI 
TOJMIHH OTOpacbIBaeMou BepxHen cTpyHku MW Pa3JIMUHbIX €, Ha puc. 3 — Teyenus! 
pH KOTOpbIX CpbIB BepXHelt CTpyHkU MpOuCxoO[MT HeNocpecTBeHHO Cc MepesHe| 
KPOMKH TJiaCTHHKH (¢ = 0). Ha puc. 4 qanpi pacnpeyenenua aBnenuii no Bep3} 
HeH H HW KHeH MOBepXHOCTAM MlaCTHHKH. 


Tloctynuso 
Proy INL ahtsy/ 
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Aoxuanon Akagemuu nayxr CCCP 
1957. Tom 116, N 3 


PH3ZHKA 


tO. H. QHECTPOBCKHM u J. 1. KOCTOMAPOB 


M3J1Y 4EHHE SAP APKEHHbIX YACTHIL MPH NMPOJIETE 
BOSJIE MEAJIbHO TIPOBOAMIUX TEU 


(ITpedcmaeneno axademuxom M. A. Jleonmoeuuem 18 V 1957) 


| B cBa3H C pa3BATHeM TeXHHKM CBepXBbICOKHX YaCTOT M BOpocaMu renepy- 
OBaHHA MUJIJIMMeETPOBbIX BOJIH B MOCJIe{HHe FO[bI NOBLICHJICA HHTepec K 3aja- 
aM 00 H3JIYYeHHM 3ap s>KeHHBIX YaCTHI NpHMposere Bose AUICKTPUYeCKHX HIM 
popogamux Tet (“). Uacruaa saqaya 06 u3smyyeHuu ToveXHOrO 3apaya pu 
aBHOMCPHOM ABWKEHH BosNe WeabHO TIpOBOAAeh cchepb! Oblla paccmoTpe- 
1a B paooTe (°). OOulad sajaua 06 u3MyYeHHH 3apAyKeHHIX YaCTHIL pH Mposete 
jos.ie VfeaJIbHO MpOBOAAMHX Te uCCeMyeTCA HUKe B HePeJIATMBHCTCKOM IIpy- 
JIMKCHHH. 

PaccmoTpyM safauy 06 v3J1y4YeHHH TOUeYHOM 3apsAKeHHOM YaCTHIIbI MaCCHI Mm 
| 3apayla € Ip MpoueTe OKONO ufeabHO NpOBOAALeH NoBepxuHoctu S. Byyzem 
UTaTb, 4YTO NOBepXHOCTh S OONaflaeT akCHabHOH CHMMeTPpHeH, Tak 4TO ee 
paBHeHuA UMeIOT BU fr = Aj(s), z = he(s), Pe s — Anuna Ayru (co<s< oo), 
puuem r(s)=£0, lim r(s)=40. S3apaq ABYxKeTCA NO OCH CHCTeMbI OT OTPHIaTewb- 

“S— +00 
IbnIX K IOJIOKUTeCIbHBIM 3HAYeHHAM 2. 
B TouHOH MocTaHoBke 3afjaua ABIAeTCA BECbMa CJIOKHOH. B nacToatiel 3a- 
deTKe Mbl OFPaHHYHMCA UCCeOBaHvVeM HePeNATMBUCTCKOrO NMpHOMMKeHHA, 
forjla MocTaBNeHHYy!0 3afa4yy MOxKHO pa3JeNVTb Ha JBe: 
I. Bes yueTa 3aa32bIBaHuaA MpOMHTerpupoBaTb ypaBHeHHe ABHKeHHA 3apa- 
ja U HaHTH BeJIMUMHY 3apAQOB MU TOKOB, HHAYUMPOBaHHbIX Ha 9KpaHe (IIeKTPH- 
fecKoe Nose Np 9TOM paccmMaTpuBaeTCA KaK 3JIeKTpOCTaTHYecKoe, 3aBNCaAlee 
IT BpeMeHH Kak OT MapameTpa). 
| Ii. HNogcuutatb u3myuyeHve CHCTeMbI TOKOB, OI/pefeJIeHHbIX pelleHHeM 3ajla- 
Au I. 
Marematuueckw 3aqaua I cBoqutca K cileqylomlelH KpaeBol sajaye: 


Au = 0 B pT. U|, = — Uo |os (1) 


may = — 52 (0, 2, 20) |zaze lim 2(t) = 0 (2) 


( 
| 


NW U(r, Z, 2) — KYJOHOBCKHH MOTeHWMas sapayqa e, NOMeleHHOrO B TOUKY 
M,(0, 2). PyHKuuA u(r, Z, %) C TOYHOCTbIO JO MHOKUTeIA 4ne ABUIAeTCA 
erynapHol uacrbio g dbyHkunu Tpuna G sagqaun [upuxae fas o6nactu T, 
paHH4eHHOM MOBepXHOCTbIO 

Jaa jampueiimero yqOOHO BBeCTH Oe3spasMepHBbIe KOOPAMHATHI: 


r Z ze s 
eS Syne GUS galt OS 

lle @— Kakoli-HuOyqb XapaKTepHbIii pasMep CHCTeMbI, HallpHMep, MHHHMAJIb- 
bili payuye KaHavjla UJ OTBepcTHA, yepes KOTOPBIe IIpOJI€TaeT 3apHA €. 


PpaBHeHHA MOBeEpxXHOCTH S B HOBBIX KOOpAHHAaTax NpHMyT BH] 
PB 4 
o=p(a)=—h, (aa), C= O(n) = hy (an). 
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Vinterpupys ypaBHenve jBMxKenua (2), NOJyYMM BEIpAaxKeHHe [JIA CKOPOCT! 
3apAya 
2e? : 
(GQ) =V a+ AFG): 
3]/€Cb 
Co 3 
FC) = | ele)de, (6) =—4n (0,6, Co) 


=) 


IInotHoctu 3apayosw o (a, C)) wu TOKOB j(«,C), MHAYUMpOBaHHBIxX H| 

aKpaHe S, ompeyes1oTcA COOTHOWIeCHHAMH 1 
/ e e OG 

5 (01, Co) = & a (2%, Go) = & S? (0 (a), © (a), Co) 


(v= n/a, n— BHeLIHAA HOpMaJb), 


co 


i(a, Ch) we es ev (Go) Ip (a, ch) — ev (So) =a) Ao (, bo) (s) de. 


ere a) 6. (a) 0 


TlockombKy 3aKOH JBWXKeHHA 3apsaya HM BesHUMHa TOKOB, HHAyUMpoBasnh 
HbIX MM Ha 9KpaHe, HaleHbl, OCTaeTCH MOACUMTAaTb U3JyYeHHe 3ayaHHo} 
CHCTeMbI TOKOB. OrpaHHYHBaaCb JMMOJIbHbIM MpHOJIMKeHHeM, Mpe,cTaBHii 
OOMIMH JHMOJbHbIM MOMeHT cHcTembI p(t) B BUe CyMMbI MOMeCHTOB 3apsxy} 
pi(t) HM akpana p(t). [ia BropbIxX MpOM3BOHbIX py UH P. MOsyyaem BbIpa 
*KeHHA 

oo oe AG HE 
Par e207) Pa" eas 


syecb J — TOJIHBIM TOK 9KpaHa 


J =v (60) x Ga), rae x (Co) = 2 | ino, &) o(2) “de, 


U, CJIeQOBaTeJIbHO, 


aJ e c 
Fe = wm 9 60) Xo) + ey (Go), rae (Co) = x’ (Co). 


Takum oOpa3om, 


e3 


P= sme 1 +X (Co) 9G) += 0), 


a 


H MBI MpHXOQMM K CJIEXYIOWIMM (OpMyJiaM JIA MOLMIHOCTH w H MomHOr! 
u3siyueHua E: 


Don esis > @2 ! 
w= aa | PP= so te (1+ yo? + 27 (14x) od [B+ Qf] + WB ?-L AHF Py, (4) 
saesale Sand wie? C (1+ y2erdt r ae | 
ew erie | Vercer tr (1+) eV + Dif dy -| 
+ | te + 2th dtyh = 2, + By + By ( 


—co i 
} 


3fech B = v,/c, y = e?/amc?. Jina ofHoro SICKTPOHA { = fo/@, Pe fo= e?/mc? =} 
= 2,8-10°4% cm — kaaccnueckuli paguycs JekTpoua. B culyyae npoviera «crycrKé 
us N wactan 7 = 1, = Nr,/a. 

O6a GespasmepHbix apametpa 6 uy B tbopmysiax (4) u (5) Mast, onHaKc! 
MeHAA Up, Mbl OyYeM MCHATH COOTHOWeHMe M@exKy HUM. | 
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PaccMoTpuM J[Ba MpeyebHBIX caryuas: 


| 4. B<<€y. Torga uz dopmyai (3) HaxoquM U (6) = V 2eV xf (%)), UB 
jpesyIbTaTe BbIPaxeHHe JAA WOMHOro usayyenua E npunumaer Bu 

AVZ & (4 F AL yodtenit ee su 
Bae et ty | Se tae V d+ | ered. ©) 


a} a 4 
—— —oo —CO 


ATeJIbHO, YYCT HePaBHOMePHOCTH JBMXKeHHA 3apafa e MpH ycnoBun P2<y 
OKa3bIBaeTCH CYIeCTBEHHEIM JWI MOcueTa MOHOrO u3ulyyeHuA. CneKTp 
M3JIyYeHHA COCTOHT B JaHHOM CJlydae H3 BOJIH, QJIMHa KOTOpbIX yJOBJeTBO- 
pxeT ycoBHio ASA, rye \y~a/V ya. 

| 2. +<?. Torga,-cormacno dopmyste (3), v (Cp) ~v9 =const, T. e. ABU- 
€HHe 3apsia MOXKHO CYHTATb paBHOMepHbIM. Mopmysa (5) c yyeTom coor- 
HOWeHHH 


E feita\s nth deat 
Bp) 1 


IpHHuMaeT BUT 


E=E,=-—— 8° \ b? (Co) doe (7) 


J\na onpeyenenua cnektpa pasnoxum (byHKuuio p(t) p,(t) B waTerpan 
IDypbe 


co 


aks 1 ; oa 
P (1) = Pa (p) = evo¥ (vw), rae ¥(n) = z= | e-M*p (6) dto(p = S*). (8) 
—oo 
Takum O6pa30M, B JjaHHOM CJly¥ae B OCHOBHOM H3JlyyaloTcsa BOJHBI, AIMHa 
KOTOPBIX YJOBJIETBOpAeT yCJIOBHIO A > Az, rye Ay~a/B Sa. 
TIpopeyeHHbl aHasIH3 NOSBOJIAeT CeaTb CeqyIOulve BbIBOJBI: 
1. TlosHoe wsutyyeHHe pacteT c yBeMYCHHeM HavaJIbHOl CKOpOCTH Kak v3, 


2. CneKTp COCTOHT B OCHOBHOM H3 BOJIH, JJIMHa KOTOpbIX 3Ha¥HTeJIbHO 
NPeBOCXOYHT A, OJHAKO C YBeJIMYeHHeEM Vy «PpaHHia» U3syyaemoro cneKTpa 
rMelilaeTca B CTOPOHy Oovlee KOPOTKHX BOJIH. 

3. HwkHaa rpaHHia MpHMeHHMOCTH TIpHOJIMKeHHA 3aaHHbIx TOKOB (mpej- 
OJIO*KeHHeE O MOCTOAHCTBE CKOpOCTH s3apsajyja) oMpefeiseTcA HepaBeHCTBOM 

2 

=28 <1, rye Tea 
| Bonpoc O BepxHeH rpaHHle MOMKeT ObITb pelle€H TOJIbKO Ha OCHOBaHHH 
hHalM3a pevIATHBHCTCKOM 3aaun. . 
| PaccmorpuHm Tenepb cJlyual, Kora CcHcTeMa BO3OyxKaeTCA He OTJeJIbHbIM 
TOUCUHbIM 3apAJIOM, a MOJlYJIHMPOBaHHbIM IyYKOM 93JICKTPOHOB,. JIeTAINMX C 
MOCTOAHHOM CKOPOCTbIO Up, MpHYeM TMpeANOMORKMM, YTO HX MMHeMHaA MOT- 
HOCTb Ha OCH Z MMeeT BH] 


: (a= 5) 
a 20 Bi (at hz) k,=—). 
cM CD) ane Om ies 
! IIpeqnomoxenve O IIOCTOAHCTBE CKOPOCTH O3HadaeT, ATO MBI lipeHeOperaem 
B3aUMOJIEICTBHEM 3JIEKTPOHOB C 3KpaHOM H Mexyy coboH. Kak moKasbiBaloT 
PACUETHI, ITO MpeAMOJOMReHHE CNpaBeJJIMBO, eCJIH 

2 Te 

6=2—~— <I]. 


3 
muy 


\lanHoe HepaBeHCTBO OKa3bIBaeTCA BbINOJIHCHHBIM B JOBOJIbHO WIMpOKOM {ua- 
1a30He TIpHMeHAeMbIX cKOpocTef wu ToKoB. Tak, upH /)>=0,la, B= 0,1 
taxoqum 6 = 0,01. 
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Visnyuenve CHCTeMbI B JJaHHOM CJly4ae OyjleT MOHOXPOMATHYCCKHM C yac-| 
Toroli, paBHO yacToTe Bos6yxjeHHA ow. Ja MoycyeTa MOUIHOCTH H3JIyYeHHA) 
clelyeT HaliTH BTOpy!o MpovsBoqHy!O BO BpeMeHH OT AMIOJbHOrO MOMCHTA, 
KOTOpad HMeeT BHI, ik dl 

DP ~ Pz =I qvoF (u) e'%, 


rye W (») —us06paxenue Dyppe cbyHKunH (C) (8). aa ConpoTHBslenus| 
ugnyuenua Ru K. Il. J. CHCTeEMbI % NOJYYHM BbIpPaKeHHsA 

R = 80 rB? | P (1) |)? om; (9) 
wt [eR 


a 


se emis mise Lieto 
3necb V — pasroHHbIlt MOTeHIHal B BONbTax; I —) 
TOK B ammepax. 

Hamu T1popejeHb! pacueTbl H3JIyYeHHA Ip BuJeTt 
myaka YacTHl M3 OTKpbITOrO NMOJsynpocTpaHcTBa } 
KpyrJIbld BOJIHOBOA payuyca a@ Cc OeCKOHe4HBbIN 
(tbasuiem (pvc. 1). PyHkuua L(y) np sToM TpHOMMKeHHO MpeycTaBssercs| 
BbIPaxKeHHeM 


Y (pn) 0,54 e-0881 » 1-i 009 » sin (0,35 v. | + 0,4). 


‘Puc. 2A u 25 noka3pipaloT BeCbMa pe38KyIO 3aBHCHMOCTb COMpOTHBJICHHS 
W3JIyYeHHA OT HavaJIbHOM CKOPOCTH, YaCTOTbI MH paquyca KaHasla. ; 


( 


Pune. 2. SapucuMocTb COMpOTHBAeHHA UsnyueHua: A — oT 8; B —or a/a 


B 3akmOueHHe aBTOpbl CYMTAIOT CBOMM IIPHATHBIM JOITOM noOnarojapu| 
P. B. Xoxsosa u B. B. Bparmuckoro 3a nocraHopky sayaun u o6cy2«K eH?! 
pe3yJIbTaTOB. | 


MockosckHit TrocyapcTBeHHbIi yHHBepcHTeT Toctynuso 
um. M. B. Jlomonocosa 17 V 1957 
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Jornaye Akanemuu nayx CCCP 
1957. Tom 116, Ne 3 


PH3HKA 


Akagemuk WH. K. KHKOUH u W. A. BbhIKOBCKUA 


OB AHM3O0TPOIIMM YETHOFO (MOMEPEYHOrO) SOTOMArHUTHOrO 
IPPEKTA’B MOHOKPHCTAJIWJIAX TEPMAHUSA 


| B (},°) Obilo NoKa3aHo, 4YTo Hapsy C OObIMHEIM (OTOMarHUTHBIM 3XppeKToM 
HB MIOJIYNpOBOAHHKAaX CyllecTByeT elle Apyro (oTOMarHUTHbI apPekT, KOTOpbIii 
jObII Ha3BaH NMOMepeuHbM. 

Hanomuum, 4To STOT aekT 3ak0UaeTCA B TOM, UTO TIpH OCBeleHHA OOpasia 
HB Bue MNOCKOM WacTHHKu, MOMelleHHOH B MarHWTHOe Nowe, HaNpaBJIeHHe KO- 
oporo COCTaBIAeT HEKOTOpbIM yroul C NMOCKOCTHIO OOpasila, B MoCseqHeM BO3- 
| QeKTpH4ecKoe Mose (HM COOTBeTCTBYIOULad pasHOCTb MOTeHIMasoB), 
ie enue MlepNeHUKYAPHO JJIEKTpuyeCKOMyY MoJo OObIdHOro (POTOMarHUT- 
Horo 9c:pdexta. 

| O6bluHad (bOTOMArHHTHAA Pa3HOCTb NOTeHUMaOB, KaK H3BeCTHO, ABJAeTCA 
| as (byHKWweH MarHuTHOrO NOJIA, T. €. OHA MeHHeT CBOH 3HaK pH 
| canaibied HalpaBsleHuA Noa. PasHocTb NOTeHWHaOB «moMepeyHoro» oTo- 
}MarHuTHOro acpdekTa He MeHAeT 3HaKa C H3MeHeCHHeM HallpaBseHua Noa. Tlo- 
HOTOMY MIpeAMOUTHTebHee B JaJIbHeHIeM STOT adpbeKT Ha3bIBaTb 4eTHbIM (POTO- 
MarHuTHEIM apbekToM, B OTIMuMe OT OObIYHOrO HeYeTHOrO (cbOTOMarHHTHOrO 
H adbdekTa. 

) I]pu usyyeHuu sToro YeTHOrO COTOMArHUTHOrO d*dekTa B NOMMKpUCTaIu- 
| deCKOM 3aKHCH Meu ObIJIO NOKa3aHo ("), YTO BeMMYMHA pasHOCTH NOTeHWMaOB 
|V,, BbIsBaHHOH STAM 9c:pdeKTOM 


V, = AH? sin 2, (1) 


irae H — HallpsxKeHHOCTb MarHHTHOTO Toa, « — yrOul MexKy HallpaBsIeHvem 
\mossa H wu nmocKkocTh10 o6pasia, A — KoaddulveHT, 3aBHCAULMM OT CHJIbI CBeTa, 
(CBOMCTB OO6pa3ila, COCTOAHHA ero NoBepXHOCTH HT. J. 
O6Opacneune 2Toro ac:pceKTa CBOAHOCb K TOMY, UTO OH ABJIAETCA CBOero pola 
3hdekTom Xoswa, BbIsBaHHOrO HeveTHbIM (OTOMAFHHTHbIM TOKOM, 4TO Cpa3y 
|IPpHBOJMT K BbIparkenuio (1). 
| B MOHOKpHCTanax repMaHHA YeTHbIH PoTOMAarHUTHBIN SsiPpPeKT BO MHOrUX 
| OTHOWWCHHAX OTMMYeH OT Toro, YTO HaGsmOfaeTCA B NOMMKPHCTAMIMIeCKON 3a- 
| KMCH MeJIn. 

Tax, B (2) ObIN0 MoKa3aHO, 4TO B MOHOKPHCTamax TepMaHHA Kop pPuyMeHT 
A cnoxkKubmM 06pa30M 3aBHCHT OT Hallps2KeHHOCTH MarHHTHOrO NOJIA HW Temiepa- 
| TYpptr. 
| Uo kacaeTca 3aBMCuMocTH ueTHOrO cboTOoMarHuTHOrO addekTa OT yrua «, 
TO -Kagaslocb, TO OHA NpaBHbHO OMpesesneTcA ypaBHeHuem (1). Teopua atToro 
| ABIeHHA, BepBbIe u310>%KeHHaA B (°) M NosqHee B (*), TaKKe NPHBOMMT K STOK 
| IpocTtoH 3aBMCHMOCTH. 
OjHako OMbITHI, MpOBe/eHHbIe HAMM B ToCJeqHee BpeMA, NOKasasu, YTO ANA 
| MOHOKpHCTaIOB 3Ta yrOBaA 3a4BMCHMOCTD He ONpaBAbIBaeTcA. YruoBaA 3aBu- 
CHMOCTb MonepesHoro boToMarHuTHOro Seka, NoyseHNasd Ha OMbITe [It MO- 
HOKPHCTAaJJIOB repMaHHA, MpeqcTaBsena Ha puc. |. TyT >2Ke NyYHKTHpoM ll0Ka- 
3ana (byHkuna sin 2«. Takada pe3KO HECHMMeTpH4HAA YrOBad 3aBHCHMOCTb MO- 
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2KeT ObITh OOBACHEHA TOJIbKO TIPU JOMYUIEHHH CyWleCTBeHHOM aHHSOTpPOIIMu acp- 
(bexta. B cBA3H C STHM MBI TipeqUpMHAM HCCJIeqOBaHve AHH3OTPONHU YeTHOTO 


cboToMarHuTHOrO 9ppeKTa. 
|" 


B 


2 2 Af 
Puc. 1. SapucuMocTb ueTHod (boTOMarHuTHod Puc. 2 
pasHOCTHMOTeHUMaoB OT yra Mey MJIOCKO- 
CTbIO OSpa3iia N-repMaHHA HW MarHHTHbIM TO/eM 


Jia 2To Weim yoOHo BecTH UCCeAOBaHuA He Ha IIpAMOYTOJIbHbIX OOpasax, 
Kak 9TO Jleaslocb B IpexKHUX OMbITaX, a Ha OOpaswax B Buse KPyIJIbIX HCKOB 
(puc. 2). 3y6mbIl, BbIpesaHHble No NepudepHu AUCKa, CAyKMIM IeKTpOAaMu. 
IIpu tomoniu MpoBOAHHKOB, IpHiaAHHbIx K 3yOlaM, sH0Oble [Ba pacno/Io%*KeHHbIe 
0 (uaMeTpy MCKa 91eKT- 
pofla MpwcoequHAHCh K H3- 
MepHTeJIbHOH cxeme. Ms3ro- 
TOBJICHHDIM B TaKOM Bre 
o6pasell ykKpeliaica Ha 
CHelHaJIbHOM CTOJIMKe, KO- 
TOPbIM MO3BOUIA BpalllaTb 
ero Kak BOKpyr Hopman, 
NpoOxofAuleH uepe3s WexTp 
o6pasya O, Tak uM BOKpyr 
ocn AA. 

O6pasel, Nomellaica B 
MarHuTHoe Nose H, nanmpas- 
JieHue KOTOporo yKa3aHO Ha 
pucyHkKe, UH ocBelllaica B 
HallpaBsieHuv, Nepnenquky- 
JIApHOM K Nos. M3mepa- 
JaCb Pa3HOCTb MOTeHILHaJIOB 
w? 160° 2m" wy? Me@KAY ABYMA SeKTpoqamu, 

g pacnovloxKeHHbIMU BOJIb 


Puc. 3. AnngoTponua YeTHOrO PoTOMarHUTHOTO adpeKTa B DMO is Unocn ogni 

n-repManun. a = 45°; H = 24000 apcr, ocb [111] nep- o6pasoBannaa Tp AMOM BB 

newAukyapHa mocKocTH o6pasya (V,—B mpousnom- HM HallpaBJieHHeM MarHuTHO- 

HBIX eRMHMIaX) ro Novia, NepnenquKysapna 

MJIOCKOCTH O6pa3sia (B cay- 

Yae, KOr\a MJOCKOCTh OOpasila NapatenbHa Tomo, BB TakxKe napannenbua | 

MoJo). 

BpailleHvem OOpasila OKOJO ocH O MOXHO OObIe [Ba WHaMeTPasbHO pac- 

MOJIOMKEHHIE SIEKTPOMa COBMECTHTH C MMHHeH BB. Yroopple paccTosHua Mey — 
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€KTPOaMH ONMHAKOBbI HM OMlpeevAIOTCA UMCJIOM 3y6N0B Ha OOpasue. B 3aBH- 
#MMOCTH OT pa3MepoB OOpasila, YHCIO syOUOB MeHsANOCb oT 16 Jo 32. Bpamie- 
Mem OOpasila oKoJIO ocH AA MoxKHO MeHATb yrom a MeXKAY MOCKOCTHIO 
Opasia H HallpaBeHHeM NOwJIA (MH, UTO To *Ke, Mexyy sHHMel BB u na- 
IpaBJIGEHHeM ToJIA). 

OueBuAHO, YTO B CilyYae UZOTPONHOTO BelllecTBa pa3sHOCTh MoTeHUMAaNOB, 
WiSMepeHHad MekK]y JIOOBIMH JBYMA AdJIEKTPOAaMU, pacOsOXRKeHHbIMH ByOJb 
BB, MpH 3afaHHOM yrvle ® He JOMKHa 3aBUCeTb OT yrua © — yrla MoBopota 
pOpasiia BoKpyr ocu O. 

OnbIT NOKa3aJI CYII€CTBEHHY!IO 3aBHCHMOCTb pa3HOCTH MOTeHUHaIoB OT 
rao. Ha pwc. 3 noka3aHa 3aBMCHMOCTb YeTHOrO (poTOMarHHTHOrO ahekra OT 


4 


50 at 


20+ 


“10 


Puce. 4. Anusorponua ueTHoro cboToMarHUTHOrO acpektTa B 
n-repManHH. I]nockocTb oOpaslja MapadieibHa MarHuTHOMY 
momo (& = 0), H = 10000 apct., ocb [111] nepnenaukyasap- 
Ha K IIOCKOCTH oOOpasija Va — B IPOH3BOJIbHBIX CHHHMAaX) 


40 JI OOpasila N-repMaHHA, BbIpPesaHHOroO Tak, uTO ocb [111] mepnenzuKyapHa 
1K TIJIOCKOCTH O6pa3iia. Oco6eHHO HHTepeCHO TO OOCTOATebCTBO, UTO B Cyyuae, 
Kora MIOCKOCTb oOpa3ia MapaswiewbHa MarHHTHOMYy oOwJ10, 4eTHaAd 
OTOMArHHTHad Pa3HOCTb NOTeHUMaJIOB OKa3aJlaCb OTMYHOK OT HYIA HW Takxe 
Pe3KO aHH30TpOIHOH, Kak 3TO BHAHO H3 puc. 4. 

-* AnanorMunble KPHBble AHH3O0TPOMUM ObIH NoyyeHbI B Cyyae, KOra HOp- 
MaJIb K OOpasily coBnayasia c ocpt10 [110]. B stom culyuae KpHBbIe COOTBETCTBYIOT 
OCH CHMMeTpHH 2-ro MOpAyKa. 

AHM30TponuA YeTHOrO COTOMAarHUTHOrO addpekTa He OrpaHwyMBaeTCA CKa- 
3aHHbIM BbIIUe. Okagaocb, YTO OpHeHTallueH OCeH KPHCTaa OTHOCHTeJIbHO 
MarHUTHOFO NOJIA OMpeseAeTCH 3ABHCHMOCTb YeTHOM (POTOMarHATHOK pasHOCTH © 
MOTeHIHasIOB OT HaMpAXxXeHHOCTH MarHUTHOTO NOs. 

Bca COBOKYNHOCTh SKCIepHMeHTAaJIbHbIX JAHHbIX NOKA3bIBaeT, YTO 3JIeMeH- 
TapHad TeOpua YeTHOrO POTOMAFHHTHOrO SPdekTa, NPHBOAAWAA K BbIparkKeHHlo 
(1) u He yauTEIBalollad aHH30Tponun addeKTa, HAXOJMTCA B Pe3KOM IIpOTHBOpe- 
4HH C OIIbITOM. 

Tak, HanpuMep, u3 STO Teopuu CulefyeT, YTO TIpH AaHHOM yrie Me*Ky Ha- 
TpaBseHHeM MOA MU MOCKOCTHIO OOpasila OTHOIMWeHHe PasHOCTeH MOTeHWMaJOB 
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ueTHOFO H HeyeTHOrO aeKTOB NponopiyvoHabHO Noso. Mexay Tem HeYeTHBIH | 


(boTOMarHUTHbIit SppeKT HH IPH KakKuX yCJOBMAX He MEHAET CBOero 3HaKa, Tora 


KaK YeTHbIM adcbeKT MeHAeT CBOM 3HaK IPH OMNpefesJIeHHbIX 3HAYeHHAX TOA | 
WIM MpH HeKOTOpbIX opHeHTamHax oceH. Ws sto x%e Teopuu cCJleqyeT, ITO) 
mpu « = 0 uernpili acpeKT ucuesaeT, YTO TaK2Ke He COOTBETCTBYCT H3JIO2%KCHHBIM | 


BbILIe TaHHBIM OTIbITa. 


V3 cKa3aHHoro CuleqyeT, MO-BUMMOMY, YTO HET MpOCToH KoppesALMM Mex] | 
YeTHBIM H HEYETHbIM (OTOMAFHUTHbIMU S*PeKTAMH H YTO TeOPpUA YeTHOFO adexk- | 
Ta JOJDKHa CTPOHTbCA C yueTOM HaOsMOJaeMOl PesKO BbIPaKeHHOM AHH3ZOTPONUA. | 

Bosee NospoOuoe ONNCaHHe OMBITOB UM MOYYeCHHEIX pesyJbTAaTOB Oy eT ony6- | 


JIMKOBaHO B ApyroM MeCTe. 


Iloctynua0 
24 VI 1957 
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Joxnagn Akagemun nayrx CCCP 
1957. Tom 116, Ne 3 


TEO®PH3SHKA 


A. H. KAUINYP 


K BONPOCY O TEOTEPMMYECKHX AHOMAJIVAX JIOHBACCA 


(Tpedcmaeneno axademuxom H. M. Cmpaxoeoim 29 IV 1957) 


Vismenenve reoTepMHyeCKOro pexKUMa B TOJIIe€ KAMCHHOYFOJIbHbIX OTJIOXKe- 
HMM B Npesesax OTKpbiToH sacTu JloneyKoro OaccetHa oO ycsloBmuBaetca, riaB- 
HbIM OO6pa30M, OCOOeHHOCTAMM eFO TEKTOHHYECKOFO CTpoeHUA. 

MuorouvcaeHHbIMH reoTepMHYeCKHMH H3MepeCHHAMH, NpoBeeHHbIMH B Oypo- 
BbIX CKBaKHHAaX Ha Moulaqu Llentpanbuoro, Unctakoscxoro, Cranuno-Maxkees- 
exoro, [laxTuncKoro uw Apyrux TeosOro-NpOMbIIWIeHHbIX palioHoB 6accelina 
ycTaHOBJIeHO, YTO B CBOJOBbIX YaCTAX AHTHKJIMHAJIbHBIX CTPyKTyp lo cpaBue- 
HHO C WeHTpaJIbHbIMM YaCTAMH CHHKJIMHAaJeH TeOTepMHYeCKHe YCJIOBUA ABJIAIOT- 
Ca Ooslee BbICoKHMH (1,°,4). : 

B Teyenne nociequux JeT, B pe3yJIbTaTe reoTepMuyeCKHX UCCeOBaHHH 

'B Mpefesax 3amaynoro cekTopa Oombiuoro Jlon6acca, Ha OTJeNbHBIX yyacTKax 
BbIABJICHbI MOBbILIeCHHbIe 3HAYeHHA TEOTEPMHYECKOFO TpafHeHTa HM BbICOTHIX OT- 
MeTOK reOH3OTepMHYeCKHX MoBepxuocTeh. Mbi paccMoTpuM OAHY 3 TaKHX aHO- 
| MaJIHH, YCTAHOBJICHHYIO TeOTepMHYECKHMH UCCeEAOBAaHHAMH B pefenax Ilerpo- 
| MapslopcKo-Mexesckoro palona. 
| B reoworMyeckoM CTpoeHHu paccMaTpuBaemoro patoua MpHHuMatwT yyuacTue 
| HWKHEKAMCHHOYTOJIbHBIe OTOMKeHHA, MepeKpbIBalollveca B CeBepo-sanaqHou 
ero YaCTH Me€30-KaHHO30HCKHMH OCaKaMy, IpeACTaBJIeHHbIMH PbIXJIbIMH Ppa3HO- 
| 3e€PHHCTLIMH MeCuaHHKaMM MW NecuaHbIMM TIMHAMM Tpuaca, IJIMHHCTO-asleBpHTO- 
BoM Tome 1opbl M NecKaMu uM raMHaMA Maseorena. 
B oCHOBaHHH HWKHEKAMCHHOYTOJbHBIX OTIOMKCHHU 3aeraeT TOMA CIVIOLI- 
| HbIX H3BeCTHAKOB. BplmeseKawand ToLa HHKHeErO KapOoHa COCTOHT H3 IMHHC- 
| ThIX HW Ne€CdaHbIX CJIAHILEB, MCJIKOZEPHHCTHIX NeCUaHHKOB, H3BECTHAKOB HU yruieH, 
| MpOWeHTHOe COJep*KaHHve KOTOpHIX NpuBeseuo B Tads. 1. 


ae 


RaAOmeasice 4! 


& JImTONorHuuecKHH CocTaB, ee 
3 % 2 
® ara aes 
a CBHTHI Srultats 5 g ie 
a Sec a oe EC 2 
cs S eee | en fo eae 
BS citoeeiien | ooh =tlyeg 
On = =) = > Q cs 
E;, Di|/Besyrompuaa(D+E)|25,4] 73,4] 1,0) 0,2 |26,9/1,33 - 
Cy Yruaenocuaa (C) 18,0} 80,0} 0,2) 1,8 |36,9]1,29 
By Togyrnenocuas (B)/18,3] 78,3} 3,0] 0,4 |24,2)1,35 
Ai Vispectuskosaa (A)) — | — |]100 | — {19,0)1,9 


B TeKTOHHYeCKOM OTHOWeHUM pation uCCMeqOBaHuM NpefcTaBsAeT MOHOKJI- 
HAJIbHY1O CKIAAKY , Clararoulyo }oxKHOe KpbIIO OOWMIMpHOH Kasbmuyc — Topenkon 
KOTJIOBMHBI, C MOJOrHM MageHHeM MacToB Moy yrsiom 2—5°. 

385 


TeorepmMuvecKuMH M3MepeHHsAMH B CKBa?KHHAaX, PaCHOJIOMKeEHHbIX B WeHTpaJb- 
wolt uacTu pationa (c. MerponapmopKa), Oblio 3acpHKCHpoOBaHO Oosmee HHTCHCHB- 
Hoe HapacTaHue TemMepaTypbl, YeM B CKBaXKHHAaX, PaCNOsOREHHbIX Ha ero Mepu- 
bepun. Ilo nuionjaqu 9Ta aHOMAaIMA TeoTepMH4eCKOrO pexKUMa JOCTATOUHO YeTKO 
NpocuexKHBaeTCA KaK NO MpOCTHpaHHO, Tak M BKpeCT NpocTHpaHuA KaMeHHO- 
YIOJbHBIX OTIOKEHHH — BeJIMYMHbI TeOTepMHYeECKOrO TpaueHTa 3f[eCb YMeHb- 
IWalOTCH OT WeHTpaJIbHOH YaCTH AHOMAJIMM BO BCeX HallpaBJIeHHAX. 

B weuTpasbHol uactu [lerponaBaopckoli aHoMaJIMM reoTepMMYeCKHM rpa- 
WMeHT, 10 JaHHbIM Uu3MepeHul, KOMeOeTCA B Mpefenax 36,2+37,1 rpay/ km, 
B cepepHot 26,0-+28,0 rpag/KM, B towKHOM 23,0-+-25,5 rpaa/KM, B 3amlayHol 
27 ,2--29,2 rpan/KM ¥ B BocTouHOl 24,2--28,6 rpaq/Km. 


a ! 2 dg ae 6 i 
She SD Neen rn rer crsrmnc cares SOTO EEE VOT ET 
* 0 GYM 


F 


EES] a Wing Loehe Ae Bid 


Puc. 1. Teonsotepmuyeckuit mpoduab Iletponarsorckol TensOBOl aHOMaJIMH. a — Ma- 
uleoreH, 6 TpHac-lopa, ¢ — Kap6ou, 2 — nlacTb! yrvid, O — U38BeCTHAKH CBHT 


TloppimenHoe 3HaueHve IMOTHOCTH TelJOBOrO MoToKa B Mpeflemax Moma 
pacipocTpaHeHud pacCMaTpHBaeMOl TeNJOBOM aHOMAaJIMH ONpefeiaeTca OOLIUM 
NOMbeEMOM TeOM3OTepMHYeCKHX NOBeEPXHOCTeH B ee WeHTpasIbHOM wacTH, 4TO 
WOCTaTOUHO HarsAQHO UIOCTpupyetca puc. |. 

O6pailaacb K BO3MO2%KHbIM IIpH4YHHaM, OOYCJIOBIMBAaIOULMM TeNMJIOBY!O aHO- 
mMasuto [lerponaBnopcKo-MexescKoro paloua, HeoOxoquMo, Npexze Bcero, 3a- 
MeTHTb, TO B JaHHOM CJTy4ae MOBbILICHHbIM TeOTepMHYeCKHH pexKUM He MO*KeT 
OOYCJIOBIHBaTbCA BIIMAHHEM pebedba 3eMHOL NOBepXHOCTH, Tak Kak Ha MwowWayy 
IIPOABJICHHA AHOMAJIMM KOJIeOaHHe BbICOTHBIX OTMETOK He MpeBbriaeT 40 m. Kpo- 
Me TOO, pa3sHHila Mex Ay TeMMepaTypaMu, 3aMepeHHbIMH Ha OJHOMMeHHBIX Ily- 
O6vMHaX BCKBaKMHAX WeEHTPaJIbHOH M NepHepHHHbIX wacTeli aHOMAJINH, Cc riy6u- 
HOH He yMeHbilaeTCa,a, HAOOOPOT, yBeMUMBaeTcA B Cpequem oT 1,2° Ha rmy6uHe 
100 m no 4,6° Ha rny6une 500 Mo. 

Tlonoroe MOHOKJIMHAJIbHOe 3aJleraHve KAMCHHOYTOJIbHBIX OTJIOKEHHH B Tpe- 
felax pavioua, eCTeCTBEHHO, HCKJNOUAeT TAKXKE BOSMOXKHOCTH CBAZM STOFO ABJIEC- 
HUA C FeOCTpyKTYPHBbIM (pakTOpoM. 

Kak 9TO BUAHO H3 pH. 1, NOBbIMeHHbIe 3HaYeHHA TeOTepMHYeCKOLO rpaqHen- 
Ta U, COOTBETCTBEHHO, Ooslee BbICOKOe FHIICOMeTpHYeCKOe NONIO*KeHve reonsoTep- 
MHYECKHX TMOBeEPXHOCTeH, YCTAHOBeHO NO CKBaXKHHA@M, BCKPbIBLIMM yrJIeHOC- 
HY!0 CBUTY, OTIM4AIOWLYIOCA CBOEH MAKCHMAJIbHOH B paliOHe yrJieHacbIILeHHOCTbIO. 
Syecb ClelyeT 3aMeTHTb, UTO HM NO MpOCTupaHulo OTMO*KeHu STO CBUTDI BeNH- 
4HHbI TeOTepMHYECKOFO TpaWeHTa yMeHbILAaIOTCA BMeCTe Cc pe3KHM NOHWKEHHEM 
ee yIrJleHOCHOCTH. 

IlpvypouennoctTs TenOBoH aHOMaJIMH K ydaCTKaM HanOoubulero yrseHacni- 
WeHHA JaeT OCHOBaHHe MpeqnosaratTh, YTO OHO U3 BO3MOXHbIX IPHYHH, oMpe- 
[\eJIAIOULHX ee IIPHPOAy, MOXeT OpITb pasMUMe TenopusH4ecKHX CBOMCTB yrJiA 
WM BMelarollMX erO MeCuaHHKOB HM CJaHIeB. 
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_ Beawunna reoTepmMuveckoro rpaqueHTa B pa3JIMUHbIX MopofaxX Mpu OOM 
iM TOM 2Ke TeIMJIOBOM NOTOKe, KaK H3BECTHO, HaXOJUTCA B OOpaTHOH 3aBHCHMOCTH 
OT HX TeMJIONPOBOAHOCTH. 

Ec IpWHATb, YTO HOPMAJbHbIM reorepMMYeCKHH MpaquenT AA KpucTasu- 
4eCKHX TOpO, MMeIOWMX TeNJONpOBOAHOCTb 3 kKKas/M-uac-rpaf, paBeH 
12 rpan/km (5), To, 3HaH TeNJONPOBOAHOCTh OTebHBIX JIMTOMOrH4eCKHX 
pa3sHOCTeH KAMeHHOYTOJIbHEIX OTNOKeHH JLoHOacca u JoMnycKaa, 4TO TenOBOM 
|TIOTOK ABJIA€TCA NOCTOAHHBIM, MOKHO BbIYHCJUTb JIA HAX COOTBeETCTBYIOMINe 
BEMUMHbI FeOTepMUYeECKUX FpaNeHTOB 3 COOTHOLICHHA 


i 
eR 


irge [, u I, —Treotepmu4eckue rpaquenThl Jano NOposbl u KpUuCTamNMYeCcKUx 
IMOpOA, a Aq HW Ay, COOTBETCTBEHHO, MX TeIJIONPOBOAHOCTH. 

| Tlo qannpm A. H. UWlep6aua (°), renmonposogquocth* mecyanuKxos Jlou6acca 
papua 1,84 mecuaHo-riMHUcTHIX Canes 1,18 u yraet 0,17 Kkan/M-4ac-rpag. 
| Wlovupsyacb sTuMu BeMUMHaMM, MBI TOJly4HM Cule_yloulwe 3HaveHUA reoTep- 
i MMUeCKOrO rpauenTa: Aa NecuannKos 19,2 rpay/kKM, Awa NecuaHo-rMHUCTHIX 
iciaHiesB 30,6 rpaq/kM, Jia wusBecTHakoB 19,0 rpan/km** uw yna yraet 
,212,0 rpaq/km. 

Ilpu ycroBuu MocTOAHCTBa TelMOBOrO MOTOKa Ha BCel TvoWaqu wuccresoBa- 
\HMH WM yueTe NPOMeHTHOTO COJepKaHHA OTICMbHbIX JHTOJOPMYeCKHX pasHocteli, 
cWaraiouluxX TOJIWLY HW2KHEKAMCHHOYTOJIbDHBIX OTJIOXKeHHH, CpeHue BeJHUMHbI 
jreoTepMHYeCKOrO rpayHeHta OyAyT: B UHTepBasie paspe3sa Oe3yroJIbHOHM CBUTHI 
25,9 rpay/KM, B HHTepBasle yrIeHOCHOH CBUTHI 31,9 rpay/KM Hu B MHTepBasie NOD- 
lyrieHocHOH cBuTHI 28,6 rpay/KM. Pa3Huia Mexly reoTepMHyeCKMMH rpadueuta- 
MM, BbIUHCJICHHBIMH JIA YrJIeHOCHOH u GesyroJIbHOH CBUT, COCTaBuAeT 6 rpay/Km, 
a MexK]y HX BeJIMYMHaMH JIA yruieHOCHOH uM Mo,yrmenocuok cBuT 3,3 rpay/KM. 
JEcau JonycTuTb, To B TONNE OTNOKeHHHM OTCYTCTBYIOT YIOJIbHbIe MNacThl, 
ITO 9Ta pa3HVia (OOycIOBMeHHaA, TaBHbIM OOpa30M, OOJIbIIHM COo,epxKaHHeM 
B YIJIGHOCHOM CBHTe Me€CYaHO-FJIMHMCTHIX CJIaHIeB H MCHbLIMM IIpOeHTHbIM Co- 
Jlep2kaHveM TlecuaHuKOB) COCTaBUT, CooTBeTCTBeHHO, 2,6 u 0,3 rpay/KM. 

S3amMeTuM, UTO yBesIMueHHe TeoTepMHUeCKOrO pafHeHTa 3a CUeT NPHCyTCTBUA 
|lJlaCTOB yrJid B Oe3yroubHOH cBuTe cocTaBaaeT 0,4 rpaf/KM, B yIrJleHOcHOM 
13,8 rpaw/KM HW B Momyrsenocuon 0,8 rpay/KM. 

MoxHO CUNTaTb, TAKUM O6Pa30M, UTO IIPHCYTCTBHe YIOJIbHbIX MaCTOB B pas3- 
pese HWKH€KAaMCHHOYTOJIbHIX OTJIOKeHUU B 3HAYHTebHOM Mepe OObBACHAeT 
jHaO 0 fjarollleeca Goulee ObICTpoe HapacTaHue TeMiepaTypbl C riyOuHOM Ha yuacT- 
KaxX HavOoubilero yIrJieHacbilleHua. 
| Ha pacnpegesenve Temmepatyp B HCCJIeqOBaHHOM paspe3e HH2KHeKaMeHHO- 
\YFOJIbHbIX OTJOXKCHUM JOMOMHUTeMbHOe BIIMAHHE OKA3bIBaIOT Tak2Ke H pasHble 
IBEIMYHHbI MJIOTHOCTH TeJIOBOrO NOTOKa B TOJIMAaX HMKeMeKALUX OTOXKeHHH. 
| Awnanus nowyyeHHbIxX reoTepMu4eCcKHX JaHHbIX No LlenTpasbHomy u Kpacuo- 
japMelicKoMy palonam J[oHOacca NOKa3blBaeT, YTO 3feCb BMeCTe CO CKJlaq4a- 
|TOCTbIO Ha U3MeHEHHE TeEOTEPMUYECKOIO PeEXKUMA OKA3bIBAET BIIMAHHE HU CTeIMeHb 
|MeTamMop@u3alynu TOpHbIxX Topog. 

B npegenax Llentpanpuoro paiiona, Bomb loxKHOrO Kpbisia TaBHow aHTu- 
|KIMHaIH, re OCOGeHHOCTH reosOrMyecKOrO CTPOeHHA OAMHAKOBHI, HaOOMaeTca 
i8AKOHOMepHOe YMeHbIWeHHe BeMYMH TeoTepMuYecKorO rpafueHTa OT 32,3— 
32,6 rpag/Km B 3anayquo yacTu paiioua Jo 19,6—20,9 rpad/KM B ero Kpaluelt 
\BOCTOUHOL uacTu. B SToM Ke HallpaBeHHH B ipefesax palioua yCTaHOBJIeHO 3a- 
|KOHOMepHOe NOBBILeHHE TOTHOCTH TOPHbIX Mopoy OT 2,4 no 2,7 -(). 

| Ha naomagu Kpacuoapmelicxoro reosloro-pOMbILUJIeHHOroO paliona HaOst0- 
waeTca moqoOuaa (XOTA M MeHee YETKO BbIPaKeHHAaA) 3ABUCHMOCTb Mey reoTep- 


* Tipa TemmoBOM MOTOKe, HalpaBsIeHHOM NepleHAHKYJSApHO HalacToBannww. 
** TenJlOMpoBOJHOCTbh M3BeCTHAKOB U3 (?). 
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MMYeCKHM PeXKHMOM UH IVIOTHOCTbIO NOpos. 3ylecb OTMeuaeTCA HESHAUHTeJIbHOe, 
HO 3aKOHOMepHOe YMECHbINeCHHE YCpeAHeHHbIX BeJIMIMH reoTepMudecKoro Tpa- 


ueuta oT 25,7 rpay/KM B CeBepo-3anajHoli uacTu paliona Jo 23,6 rpay/KM B 10ro-_ 


BOCTOUHOM ero uacTH. CpeqHaAA MIOTHOCTh NOpo B yKa3aHHOM HalipaBJIeHHu 
COOTBETCTBEHHO TOBbIIMaeTcA OT 2,5 Oo 2,6. 

B ycnopuax Jlonelkoro GacceliHa, TakKuM OOpa3oM, CTeMeHb MeTamopdu3a- 
IMM FOPHbIX NOpOs BbICTyMaeT Kak OJMH U3 (aKTOPOB, OOYCOBMHBAIOULUX U3Me- 
He€HHe MJIOTHOCTH TeMJIOBOrO MOTOKa B KAMCHHOYTOJIbHbIX OTJIOMKCHHAX. 

Ilpupegenuble IpuMmepbl CBUAeTEMbCTBYIOT O TOM, 4TO reOcTpyKTypHbIé (akTOp 
ABJIACTCA JasIeKO He eCMMHCTBEHHOM MpHyHHO, OOyCNOBNMBaIOWeH BCe Ppa3HO- 
oOpa3He TepMONPOABeHHH B TOME JoHelKorO KapOona. 


3aBHCHMOCTb TeOTepMHYECKOLO PeXKUMa OT CKJaYaTOCTH YeTKO NpOABIAeTCA 


JIMIb B TeX pafioHax, re OHa BbIPaxkeHa HavOosee pesKo. IIpu 9ToM Rake HW B 
STUX paHOHax Ha YCTaHOBJICHHYIO OOWLY1O 34BHCHMOCTb HakJlafbIBaeTCA BIIMAHME 
M [pyrux dakToposB, B YaCTHOCTH CTeneHH MeTaMopdusalldH TOpHbIX Mopod. 


UTo Ke KacaeTCA paHOHOB C NOJIOPHM MOHOKJIMHAJIbHbIM 3asleraHHeM KAMCHHO- © 
YIOJIbHBIX OTIOX%KeHHH, TO Mpupoda HaGMOAarolluxcA TeoTepMHYeCKHX aHOMAaIHH | 


HaXOJUT CBoe OObACHEHHE B BO3AEHCTBHU Apyrux MpHUHH, Cpe KOTOPbIX 3a- 
Me€THOE MECTO 3aHUMaeT Pa3z/IMUHe TeENJONPOBOAHOCTH yIJIA M BMellarollux rop- 
HBIX Mopod. 


Tpecr «Aptemyrmereolorus» Tlocrynusio 
Jlou6acc 30 III 1957 


HWMTHPOBAHHAH JIMTEPATYPA 


1B.A.BauKkoscxkaid, Yronp, Nel (1952), 2% B.H.daxuos, 0.W.0bako- 4} 
H OB, Tepmuueckue ucceqopanua ckBaxuH, 1952. * A. H. Kamnyp, JAH, 86, Ne 4 } 
(1952). 4 A.H. Kamnyp, Coopx. Paspa6orka yrombHbIx MecTopoxJenui Ha GombuMx ray- | 
Ounax, 1955. 5 C. A. KpackosceKkuit. Wess. Bcecowsn. reorpahuy. o6m., B.5 (1951). | 
6 A. H. ILep6anpb, Ocuosbl TeopHu M MeTOJBI TeMIOBLIX pacueToB pyHUUHOFO Boszyxa, 1953. | 


7A. T. Lona6exos, Cos. reon., Ne 5—6 (1940). 
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HToxnagn Akagemuu nayr CCCP 
1957. Tom 116, Ne 3 


TEO@PHSHKA 
Nl. C, JIMHEMKYH 


OB YCTAHOBHBIINMXCA BETPOBbIX TEYVEHUSX UW PACNPEJEJIEHHM 
NJIOTHOCTH B TJIYBOKOM MOPE 


(IIpedcmaeazexo axademuxom B. B. lyaetixunsim 20 V 1957) 


IIpeqsomxenHaa B padotax (},”) TpakTOBKa BOMpoca O BeTPOBbIX MOPCKHX 
TeYCHHAX, OCHOBAHHadA Ha yyeTe Mpowecca TypOymeHTHOH Auddy3uH macc B 
HEOAHOPOAHOM TutyOOKOM MOpe, HakJiaj[bIBasla HeKOTOPHIe OrpaHHueHHaA Kak 
| Ha XapakTep CTpaTHpukauwu BOX, Tak MH Ha BHA NOA BeTpa Hajl MOpeM. 
 Syecb 06a 9TH OrpaHHueHna cHMMarloTca. Mb mpesnoJOxKHM JIMUIb, 4TO pac- 
 mipeflesieHHe IJIOTHOCTH 9 Np yCTaHOBMBIUMXCA TeYeHHAX MaJIO OTNHYAeTCA 

OT HeKOTOporO ycTOHuMBOorO paciipeseyeHHa, XapakTepuH3syemoro dyHkKuHeH 


fc). Ts... ATO 
p = Po lp, (Z) + S(x,y, 2)], (1) 


| rfl€ pp — XapakTepHoe 3HayeHHe MOTHOCTH MOpCKO BOLI (¢9 ~ 1 r/cm3); 3— 
Mayloe HeH3sBecTHOe BOSMyeHHe TOTHOCTH. IlycTb 


do. 
dz 


— 60 (2), (2) 


rye 6 = max (dp,/dz) u, cneqopatembuo, ® (z)< 1. 
JluHeapH3HpoBaHHbie ypaBHeHHA, Olpeyesmolulve MpOeKUHH CKOpOocTH 
(u, UV, W,) HM MMOTHOCTh YaCTHI, KHAKOCTH (p), BOSbMeM B Bue (?): 


Of OE 0 
— Lope = phn t 5(neGe)— Ze 
6) (610) (6) 
20,09 = pxAV+ ae (1. a ae a , 
ne Op 
Ou ov , Ow 


do. 0 x) 
pew af = w~Ap + 25 (te Bais 


B orsMune OT MpuHATOrO paHee (*), ypaBHeHHe HepaspHIBHOCTH B3ATO 
3yecb B OOBIMHOM JIN HECKHMAeCMOH XKUIKOCTH Buse. 
Ilycrh Ha cBO6OqHOH NoBepxHOcTH MopA pH z=—C 


Ou 


Or 0s 
es Se las Pes = —Ty, el eee w=0, p=0. (4) 
Ha Oompuiou ray6uHe, pH 2-00, 
Hew On, O50: . (5) 


Banu oT orpaHvyeHHon OOsacTH AeHCTBHA BeTpa, pu Vx + y?— oo, 


i Ono > Os (6) 
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IIpH sToM Bce rpaHH4Hbe ycIOBHA (4), 34 HCKJIOUeHHeEM TMOCJIeMHETO, MOXKHO: |) 
¢ JOcTaTOHOH CTeMeHbIO TOUHOCTH MepeHecTH Ha HEBOSMYUIeCHHy!0 MOBEPXHOCTh jf 


Mops. | 
Tlpu NomomM ypaBHeHua ruqpocTraTHKu vcKMOUMM M3 cHCTeMBI (3) p. f 
Vs sToro Ke ypaBHeHHA CJleqyeT BbIpawkeHHe JIA YPOBHA MOPA 


Tlonaraem | 

x=Lx, y=Lly, z=hz, pze=Ppor, (8) # 

rye L u h—xapaktTepHpre MacuiTaObl COOTBeETCTBeHHO NOJIA BeTpa HM TOJILNM~ 1 

HbI COM TpeHuA (Hanpumep, D no SkmaHy), a »=1 mpa z=0, uM BBOAMM 
llapaMeTp bl 


U6 gbh? 


Ue p2 ee 
421? 


iy rs ee 4ezp2ht ” — 
a Take OonepaTopbl 
. i i ag dé 
M = = = A, N = SS a tA. 10 
ree aera Sa ( ) 


HerpyqHO MoKa3aTb, MOub3yxACb CucTeMOM (3), YTO BCMOMOraTeJIbHaH He- | 
M3BeCTHaA (PyHKIHA 


w (x, y, 2) = \8(xy,z) dz (11) | 


yYOBJIeTBOpAeT AUpepeHiHabHOMy ypaBHeHHIO iI 


N (0/02) 


2 = . 
Da TPM Ae = 0. (12) 


[i+ a M2] = 
dz 


IIpeyctrapum 3aJJaHHbIe COCTABJIAIOULMe KaCaTeJIBHOTO HallpxA*eHHA BeTpa 
Ha MOBepXHOCTH MOPpA / hee Ty IiIpH MOMOULH OpeeJIeHHbIxX HHTerpaJIOB 


tgs Ty \ \ X (k,l) exp[ —i (kx + ly )\dk dl, 


co 


~ © he = a (13) 
prea \ \ Y (k,l) exp[—i(kx -- ly)] dk dl, 


—co—oo 


rye T)— XapakTepHad BeNMYMHa HallpaxKeHHA BeTpa. CooTBeTCTBeHHO mpez- 
CTaBHM HeH3BeCTHbIe 3ajauu B BHAe CyMM HHTerpasioB 


co oo 


0(% 9,2) = 31) | Cn (bl) fm @) exp l—i (ex + ly) deal, 
u(x, y,2) = Ss \ Um (k, l, 2) exp [—i (kx + ly)] dkdl, (14) 


(9,2) = >) \ Vin (k,l, Z) exp [—i (kx + [y)] dk dl. 
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Tlogo6Oupie BEIpaxKeHHA MOKHO COCTaBHTb TakxKe Jia wu C. IIpu atom, 
cormacHo (13) u (12), fm(z) ecTb ofHO u3 ueTEIpex pemienuli ypaBHeHua 


N, Zz = 
(1 + oeatyy ED _ see, F@)) =O, (15) 


YAOBJeTBOPAIOlee YCJIOBHIO 3aTyXaHHA IpH Z2—>oo. Onepatoppr M,, N, no- 
Jyuaiorca 43 M, N no (10) samenol A wa —t = —(k® + /*). Cymmuposanue 
B (14) pacnpocrpaHeHo Ha 3HayeHHa MHAeKca m = |, ’ 


Buipaxenua (14) qua u, Uv yqOBMeTBOpAIOT ypaBHeHHaM jBMxKeHHA (3), 
€CJIH NMOJIOKAT 


U m= ARYim (2) + Bldam (2) + DiCmim (Zz): 


= x = (16) 
Vin = AlUim (Zz) — BRbom (2) — DRC mf m (2)s 
rye 
a N 
Yam = Cm 5 Yam = Ma (Yam); (17) 
iol — ipeL igh 
A= o,bh3e, ” Bie 2m, e2bh—e  ” ia 20,L ~ (18) 


Jaa onpenesenusa f(z) us (15) pHMeHHM IIpHOJIM2KeHHbIe MeTosp. [1px 


OTbICKaHHH MeJVJICHHO M3MCHALOWLUXCA pave e€CTeCCTBEHHO lipeHeOpeub pe- 


@ = aad 
3YJIbTaTaMH IIpHMeHeHHA onlepaTopa =p —= = (H, Tem Ooulee, op Ge aMed B 
z Zz 


| BuUAy, arose ~ 0,1) cpaBnuresbHO * i eRe o6pa30M, ypaBuneHue (15) 
| CBOAMTCA K ypaBHeHHI0 


CAO IAN =: a B2e 
dz is 2) erat Mess pt + a2re? (19) 


Uactuoe pellienve sToro ypaBHeHwaA Mpa rpaHwunbix ycsopuax f, (0) = 


=a®(0), f,(z) +0 (zoo), MoxeT OnITb HaligeHo MeTOOM MocueqoBaTeNb- 
HBIX MIpHOJMKeHHH. OrpadvuMBascb TepBbIM NpHOM2xKeHHeM (MO MpHMepHou 
oueHKe <1! mp €< 10), umeem: 


f@) =a\ ® dz =F (p.—p2-0)- (20) 


IIpu oTbicKaHuu OBICTpO H3MCHAIOWIMXCA C pOcTOM z pelliedul ypaBHe- 
Hua (15) mMoxHO pHHaATb, uTo MO’ (z)</f"(Z), H MOTOMy MpHHATb JA Mo- 
BepXHOCTHOrO cyIod Mopax D(z) ~ (0), mpesqmonaraa, 4TO COM CKaukKa MOT- 
HOCTH (eCJIM OH CylecTByeT) pacnovioxKeH He BbIIe com TpeHust. MoxkHO JO- 
MYCTHTb TaK?Ke elle HEKOTOPbIe CIeMMa/IbHbIe YMPOMeHAA B (15). IIpu onex- 
KaX Mbl OTMpaBJIAeMCH OT CJIeAyIOUWIMX 3HaYeHHH OCHOBHBIX MapaMeTpoB: 
i= 100 Kw, hw, dalO0n® - cen) b= .5-10% cM 4) op 102 eremecen, 
ty = 108 r/em-cex. Orcioga (upyH A=D= 45 m) « ~ 2,5-10°3, B?~ 0,1, 
c~ 0,2. 

Ypapuenue (15) npHBoqutTca Telepb K ypaBHeHHIO: 


[ite (£52—«)]S[a—a Gi =o. (21) 
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Tlonaraa Jia mpoctotTp » = 1, HaxoqumM oTciofa 


is =exp|/ =z |, js = exp|— 1, te 


V3 rpanwuHbx ycuioBuli (4) HaxoquM fasee TNOCIe HeKOTOPbIX YIPOULe- 
Hit 3HaveHHe MOCTOAHHOM a, Bxogsmel B (20), a Bceq 3a TEM U Cm (M= 
= 1, 3, 5, 7). [aa rayOoxosogunix teyenvli (f3,|f5|, |f2|=0 mp Soms- 
WHX Z) MOCTaTOUHO yKa3aTb BbIpaxkeHve 


Ls ToL (9, — Po) i (L— RETA) X —(k + Era) Y 
Cy (Rk, lifi (2) = “Bo uh E (1 a 282) 


(22) 


. (23) 


Tlompayacb (22), HaxoqHM BbIpaKeHuA JIA MpoekKUMi cKOpocTH TulyOoKo- § 
BOJHBIX (Ppay[MeHTHO-KOHBEKIMOHHEIX) TeYeHHK 


ET o (0, — Poo) 
pe 
4o?ru, 
“ \ \ [(—k Eva) X —(k 4+ lEva) P| faétk+ lexp[—i(kx+ly)}dkdl (24) 4 
E (4 a OPacz eye t 


4c, 


—oo—oo 


co © 

. \ ( (i — kEta) XK — (k + lexa) ¥} [arel — hk] exp —i(kx + ly dedi 
E(1 + a?s?&?)? 

—oo— co 
MoxKHO MOKa3aTb, YTO CKOpOCTb TreocTpodwyeckuHx TeweHH oOTIMUaeTCA . 
OT HalijleHHbIX BbIpaxkeHHH (23) Ha BeJHYMHY MOpAyKa at = p,/2o. zl? | 
(~ 0,01). 

PacueT cKOpocTH ruryOOKOBOJHBIX TeYeHHH JIA Cuyyad, Kora HanpsxKe- 

Hue BeTpa OrpaHWyeHoO OOslacTbio KBagpata |x|<1, |y|<1, rye T,=0, | 
_Ty=T>o, MpHBOQUT, B YUaCTHOCTH, K CJleJyIOWMM pe3yJbTaTaM. B weHTpe 


BeTpoBoro Nowa (x =0, y=0), Hue COA TpeHHA UMeem 


T a 
U0; ye ee ee (25) 


8azu, 


Ha ray6uHe, rye po —p 
pH 39TOM 


= 10°, naxoqum u~ 1,5 cm/cex. Ha ocu OX 


* 


a, ()), y= +n + 2arctg = ((x|S); (26) 


Torya Kak Ha ocu OX 


Is 


u=0, v=nT — 2arctg 7: (27) 
Byam oT oOmacTH JelicTBuA BeTpa BAOJb oceh OX u OY sennunna v 
H3MCHACTCH NO 3aKOHy VU ~ — 4/x” WM COOTBeTCTBeHHO uv ~ 4/y?, 


Pocyqapcerpenublit okeanorpaduyeckuit Tloctynuno 
HHCTHTYT 19 V 1957 


HWMTHMPOBAHHAAH JIMTEPATYPA 


‘Tl C. Iuueitxun, JAH, 101, No 3 (1955). 21. C. Iuuneitkun, Ocnosane 
BOMPOCh! WHHAMUYECKOK TeopHH OapokKIMHHOFO co” Mops, 1957. 
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Jloxxaygn Akayqemuu nayr CCCP 
1957. Tom 116, Ns 3 


TPEOPHSHKA 


K. H. ®EJIOPOB 


O TOXOBbIX HW NOJTYPOAOBbIX KOJIEBAHUSIX OBLIENM 
WMPKYJIAWHUA OKEAHOB 


(/Tpedcmaeaeno ‘aKademuxom B. B. Il ynetixunoim 22 V 1957) | 


Cyga mo anupim Mune (*) a Macyysapa (?) 3a 1940 u 1952—1953 rr., pacxoy 
\ypo-Cuo uMeeT {Ba MaKCHMYyMa B FO,ly: OCHOBHOM OCeHbIO MH HECKOJIbKO MeHb- 
mut BecHol. T'apMonuuecKHit aHalM3 NoKa3a, 4TO Mpeobasatonleli no am- 
jluryne ABIACTCA NosyrosoBasd BowHa. [IpumMepHo To xe CaMoe XapakTepHo AWA 
jacxolla Toupdcrpuma 3a 1937—1939 rr., c Tol pa3sHulel, uTO 3ecb MaKCcH- 
} yr MIpHXoAATcA Ha ero u 3uMy (). JlaHHble o cKopocru CeBepHoro OxKBa- 
OpHasbHOro TeyeHua B ATwaHTHKe pasHopeynupbl. PapMonwueckuli anasM3 jlaH- 
pix Dyrsauctepa (4) BLIABIAeT 3aMeTHOe NMpeoOalaHve MoMYroMOBOM BOVIHI. 
jauuble Tanne (*) coorBercTByioT MoYTH 4YAHCTOMY KoseOaHHIO C TOOBBIM Me- 
\voom. IlomyepKHem, 4To u gaa Kypo-Cuo npeo6maqaHue Momyrolosoli am- 
MATYbI ropasqo ciaOee BbIparxkeHO B TOMOBOM Xofe CKOPOCTH, 4YeM B 
OOBOM Xofe pacxoa. 

| Ecsu Obl qx oOteH WupkKysAuMM aTMocdepbl Had OKeaHaMH Take OblWIO Xa- 
jakTepHo Npeobsayahve NoJYroAOBOH BOJIHbI, TO STO BNOMHE OObACHAO Obl IpHu- 
jeleHHbIe (bakTbl, a B UpaBubHocTH Wudp u3 (°) MoxHO ObIIO Obl YCOMHUTECA. 
HakO TapMOHH4ecKHH aHaJIM3 CpeHero KacCaTeIbHOFO HallpsAxKeHUA BeTpa, 
}ACCUMTAHHOPO MO e*KeMeCAUHDIM KapTaM aTMocepHoro JaBeHus (°, “) quis Bceli 
|OmacTH CeBepOTHXOOKeCaHCKHX MaccaToB HM AIA BCeH MOJOCbI 3alayHbIxX BeTPoOB, 
(OKa3al, TO KomeOaHuA ero HOCAT CKOpee TOMOBOK XapakTep, a NowyrofoBaA 
[OMMOHEHTa B HUX CPaBHHTebHO Masia. To %Ke, B HECKOJIbKO MeHbUleli CTeneHH, 
apakTepHo u aa ArjaHTMKH, YTO NOATBep%KaeT aHaJlM3 CKOPOCTH BeTpa U3 
ie). Bo3MoxXKHO, 4TO MpeoOsaqaHve MomyrolopoH amnuutyyb! B Kypo-Cuo 
(BIseTCA CeacTBHeM MyccoHosB. Ho 9TO Hb YacTHUHOe OObACHEHHE, NOCKOJIb- 
‘cy B koweOaHuax pacxoga Toupcrpuma, HallpuMep, NomyrogoBaA BouHa Mpe- 
)OaaeT, HECMOTPA Ha TO, YTO MYCCOHBI B ITOH OOAaCTH BbIPaxKeHbl cabo. Oue- 
sSHJIHO MOOOHOe COOTHOIeHHe AMMIMTYL HY2KHO CUHTATb XapakTepHOM ocobeH- 
[OCTbIO He TOJIbKO YMHOMAHYTHIX TeYeHHM, HO H BOOOULe OOOMX AHTHILMKJIOHU- 
[eCKUX KPYFOBOPOTOB BO, CeBePHbIX YacTell OKeaHOB, NPH¥YeM NPH4HHbI ero 
OJDKHbI HMeTb XapakTep KPyMHOMacUiTaOHOro KJIMMaTHYeCKOrO ABJEHHA. 

K TaKuM ABJeHHeM, HOMUMO FoMOBOro XOMa CKOPOCTH BeTPa, OTHOCHTCA CMelIle- 
iMe Wentpa arMocdepHolt wupKysaAuun (CeBepoTuxookeaHcKoro MakcHMyMa 
\TMoctbepHoro laBeHusd B THXOM OKeaHe u A3o0pcKoro MakKcuMyMma B AtvaH- 
Ke) B MepHIMOHAIbHOM HallpaBueHuu c mepvogom B | rox. La Ceseporuxo- 
)KeaHCKOFO MaKCHMYMa, HallpuMep, Kpaliee CeBepHoe Movlo%KeHve (B UlOse) 
octapsset 40° c. u., a Kpalinee 1oxHOe (B AHBape)— OKOJIO 25° c. wm. Tloatomy 
loloca NaccaToB sleToM upuMepHo Ha 1600 KM ulupe, YeM 3UMOH, a CCIM YUeCTh 
bopmMy Tuxoro oKeaHa, TO OKaxKeTCA, UTO Tlollayb, 3aHATad NaccataMu, Oob- 
Ue Mylollalu MOMOCK 3anayHbIX BeTPOB 3UMoM B 2—3 pa3a, a JIeETOM B 6—7 pas. 
IcHo, 4uTo MaccaTbl, HX HepaBHOMePHOCTb HM W3MeHUMBOCTb HpaloT TvlaBHylo 
)OJIb B POPMUPOBAHHH OCHOBHEIX YepT UMPKYAWMH BO CeBepHbIX dacTel oKe- 
HOB HM YTO MepHosuyeckoe H3MeHeHHe MlollaqH WaccaTOB HW CBASaHHOe C HUM 
‘oleOaHHe KOMMUeCTBa JBM2KeCHUA, CooOUlaeMoro BOE NaccaTaMu, He MoxKer He 
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CKa3bIBaTbCA Ha HHTCHCHBHOCTH WMPKYJAUMM BO B AaHTHIMKJIOHHYeCKOM KPYyjp 
ropopore. F 
Afisenun (*), HallpuHMep, cuHTaeT, YTO 3MMHHM MaKCHMYyM pacxoya Doupoyi 
CTpuMa OOYC/IOBJIGH MaKCHMYMOM MHTCHCMBHOCTH aHTHIUMKJIOHMYCCKOK BeTpo; 
Boli cucTembl Hay, Cepepuolt ArmaHTukKoli B 3HMHee BpeMA Tosa, a JIETHHH Mak} 
CuMYyM — cMellleHue kK cepepy A3opcKoro MaKCUMYMa, H, CuleLOBaTedibHO, Cepep, 
HOFO QKBaTOPHaIbHOFO TeYeHUA, OO/bIWaA AOA KOTOPOTO B pesyJbTaTe NUTAe}} 
Toubtbcrpum, Munya Kapau6ckoe mope u @nopuyckuk NpoMB. ITO npaBKJbHO} 
Ho leo, oHaKO, He B TOM, UTO pu 3TOM, Kak nuwer AliseMH, “yMeHbIllaeTcslt 
TpeHue, cocpeoToueHHoe B foro-8arlaqHOM palione». CyMMa JByX rapMoHHuelf 
CKUX KosleOaHHl C TOMOBbIM MepHoOOM, HO C pasHbIMu (asaMu (KONeOaHUA, CBAL 
3aHHOFO C 3HMHHM MaKCHMYMOM CKOpOcTH MaccaToB, H KoseOaHHA 3a CyueT ETH 
Hero «MHHHMYMa TpeHHA») MO 3aKOHY CO%KeHHA TapMOHHYeCKHX KoOeOaHUlff 
6blia Obl TOXKe TOAOBOH BOJHOH, HO TOMbKO C HeKOTOPOH pesysIbTupylouleiff 
dasoli. IIpwuuna Kpoerca B koseOaHHAX KOIMYeECTBA JBWXKEHUA, COOOMLaemor 
maccaraMu Boe. Ecau ycsOBHO CUHTaTb MepoH KouMuUeCTBa ABH2KeHHA NpOUs lh 
BeJleHHe CpesHell CKOpOCTH NaccaTOB Ha WIMpWHY UX MOJIOCb!I, UMea B BUY, 4TH 
o6e 9TH BeHUMHbI CYTb rapMoHHyYecKHe PYHKUMH FOAOBOrO MepHoda, TO 3Ta Mepep 
6ymet rapMonnueckol (byHKUMeli NOMyroLOBOH yacTOTbI. OTO paccyxkeHHe Hi 
OXBaTbIBaeT BCel CJIOMKHOCTH BSAMMOMEHCTBUA KOJIEOIOWIMXCA Noe BeTpa U Te}, 
YeHHH, HO OHO MOMOraeT HOHATb B CaMbIX OOWIMX YepTax NpHpoy NossyrooBok 
BOJIHbI B WHTCHCHBHOCTH WMpKYJAWUMM BOM CeBepHbIX YacTeli OKeaHOoB. B CBOK(E 
ouepelb MOHATHO, NOYeMY PacXOA TeYeCHHA, 3aBHUCALLHM HE TOJbKO OT CKOPOCTI} 
TeYeHHA, HO H OT eFO LWIMPHHbI, HMeeT OOVIbILYIO aMIIMTYLY NOJyroROBbIx Koei 
6aHul NO CpaBHeHHIO CO CKOPOCTbIO, KOTOPas B OCHOBHOM 3aBHCHT OT HHTCHCHB'f 
HOCTH KaCaTeJIbHOrO HallpAXKeHHA BeTpa. | 
IIpoummocrpupyem Bce CKa3aHHoe MpocTroH TeopeTuuecKol cxeMol. Halizemil 
pacxo BOfbl B CpeJMHHOM TMoNmepe4yHOM CedeHHH 3aMKHYTOM MpAMOYTOJIbHOF| 
OOJIaCTH, CHJIbHO BbITHHYTOH B 30HaIbHOM HallpaBleHuu. Hauyano KoopaquHaill 
pacnoJIox%KUM Ha HWKHeH Ppahulle GapOKMHMHHOTO CJIOA, OCb Z HallpaBMM BepTH-| 
KaJIbHO BBepX, OCb X — Ha 3aMa, BUOJIb IOMKHOK PpaHUbl OOMAacTH, coBMaslalo-| 
Ile C SKBaTOPOM, a OCb Y — Ha CeBep Bob ceyeHua. IlponnterpupoBaB ypaB-s 
HeHHA JBY2xKeHHA oT O Jo NoBepxHocTu Mops (H) u o603HaYHB KOMMOHEHTHI 
MHTerpasJIbHOrO ABYXKCHUA BOJIb oceli X M Y COOTBETCTBEHHO Yepes Sy Hu Sy, MBI) 


re) 


npeneOperaa Benuumnama Sy u =» Noyyum cuenytomtee ypaBHeHne nomHOre} 


NOTOKa BHOJIb OCH X: 


0S OS 5 

HE = At Getty, O, (1) 

rae A; — xospullMent Ookoporo typ6ysleHTHoro Tpenus, ¢ — Bpema ul 
AP * i 

hy tt) _ » Tle, B CBoIO O4epedb, Ty (y, f) — KacaTembHoe HalpsxKe-} 


H 
HHe Betpa u P = \ pdz (p — JaBuenue). 


0 | 

Peienne (1), yHoBserBopsioliiee HYJIeBLIM TpaHWUHBIM U HatasbHOMY ycwlo-\ 
BHM, u3BecTHo (*). Mccnenyem ero Aa pacnpeqenenusa BeTpa, onncpIBalomlero4 
B CaMbIX OOWIMX NepTaX MepHAMOHAabHOe M3MeHeHUue BeTpa B OG/acTH Macca-| 
Tbl — 3alayHble BeTDpbI: 


Sylecb « — YaCTOTa FOMOBOM BOVIHEI; 1, G2 H 3 — COOTBeETCTBeHHO (ha3bl roloBol | 
H HONYTOROBOH BOH MH CMeleHHs WeHTpa UapKysauuu. MonoxuTembubie sHa-| 
YeHUA T; B (2) COOTBeTCTBYIOT NaccaTaM, a OTPUlaTebHbIe SHAYeHMA tT, — 3anal-. 
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BIM BeTpaM, NPHYeM KaCaTe/bHOe HallpAXKeHHe TeX UM Apyrux MyAbcupyer C ro- 
OBO U NowyroxoBoli vacroramu, a rpaHulla MeExY HuMM nepHOwMueCKH NMepe- 
eulaeTCa B ME€PHAMOHAIbHOM HallpaBJIeHHH OKOJIO cpehHero momoxenua ky 
aMMJIMTyNowW ks. 

IIpeneOperaa B nepnosnueckoli uacTH (2) uleHaMu Masol amnuuTyabI u Gonee 


BICOKOM, eM MOJYrosoBas,, yacrtorhl, NOJYUMM JIA NepHomuyeckou yactu S, 
biIparxkeHue: 


Sx (y,t) = » sin ae y au [cos (st — 9, — a) — 


ea rn Az = o2 
a 
—e-4Ant cos (— o, — %)][(— 1)" + 2k, (=) ra 
aul Cc ‘ = 4 —cos mn 
mY A2 +02 ISSA Sas eee al aie ge med Pea te 
ee {1 —cos xn 
— Ly Miah a ee eee ae ber at ge hip 
mn a2 o [cos (of — 8; — a) —e cos (— B, — %)] ( : \+ x 
27> 
“ts [eas (2 =o, — a) — 
Th V 424-402 ( 2 
— e—Antcos (— Pe Gaia eR, ee aD Ss 
2T1Re 
— DG he One One es 
mW A2+ do8 WOT  Caeetaaae) | 
—e“n! cos(— 05 — o, — a)] Se sa 
4AP> 


(ipod 
Ti V A2+ 4c2 [cos (20f — B, — a») — e-Ant cos (—f,— 4)] (= a )} ; 
aie ese) 


Vs 12, 3,54) 


Lar) 


2 2 

ne A,= (7) Ar tS 0 a te o5 = + , a AP,, AP, u B,, B,— ammumTyybi 
n n 

(basbI rofOBOli HM MOMyroxOBol BOH B CyMMapHOM KoOJe6aHuU MHTerpadib- 


oP 
Oro rpayveHTa flaBMeHHuA Ag HarOHHOTO TIPOUCXO*KTeHuA. 


TIpasypHbl KomeOatesbHbIH Mpouecc yCTaHaBJIHBaeTcA MpH jocTaTouHO 
OJbiuMx f, KOra BCe YIeHbI, CosepxKanmyue e~Ant , ycuegaior. Jina 9THx 
CJIOBHM Havyem pacxoq Q B MOMepeyHoM ceueHHy, IIpOMHTerpHpoBaB (3) no 
or 0 qo ceBepHoli rpaHuub o6macTu | 


ONG ie > {Q; (1) cos [ot — €, (n)] + Q; (7) cos [2at — ey (n)]} (4) 


n=1 
| (ec Wels Baka 3 AR i Fp 


ee ire Oe (0) 
mV Az 4+ ¢2 


Srecb B Q, (A) = mn VAP de? 


&y (1) H ey (n) 


ODE THHEHbI pe3yJIbTHpylollve aMIVJIMTy{bI HW casb TOMOBOH HU NOMyro_oBoL 


OH. 
8 OSx. OC 

Maspi —, u B, Haliqem M3 ypaBHeHHA Hepa3spbIBHOCTH ap ar? | CuMnas, 
To P lponopivouasbHO MpeBbiwienuio ypoRHA C. B stom cayuae cbaspr By u 
9 HOUKHbI Ha 9O° MpeBbrmaTb COOTBeETCTByIOMMe (asbl KONeOaHH pacxoza 
 YHCTO [peudosom noToke. Amuuutyyp AP; uw AP, Haliyzem us ycoBua 
aBeHCTBA AMIVIMTY COOTBETCTBYIONIMX BOJIH rpayMeHTHOrO HH ypelicbosoro 
aCXOOB, 4TO PpaBHOCHJIbHO CCTeECTBEHHOMY TPeOOBaHHIO PpaBeHCTBa OObeMOB 
Obl, MepeHOCHMBbIX 3a MOJMepHOa B MPOTHBOMOJIOKHbIE CTOPOHEI pericbo- 


BIM HM rpayMeHTHbIM TOTOKaMH. 
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3alayuMcA WCAOBbIMH 3HaYeHMAMM: t) = 0,70 quHu/cm?; t, = 0,50 jun /cm'e 
Hw t= 0,11 qunjem®; ©, = 3605;" o, == 270 ee = 180 k,=0,6; k, =0,8} 
so = 2-107 cex! u/ = 5,56- 108 cm. Stu wudpsl Tak OnpeeAIOT NOC KaCaTe Jb} 
HOFO HallpsxKeHHA, UTO CpeqHee HallpAPKeHHe BO BCeH MOMOCe NaccaToOB, BHIUHCJIEH } 
Hoe u3 (2), c TOUHOCTHIO + 10% BOCMpOH3BOAUT eHCTBUTeIbHOe Cpenee Hapa: 
KeHHe, HOuyyenHoe u3 (*). PesymbraTb pacuera pu A; = 10!°CGSu n = | cae: 
jyroulue: | 


dy S145 A,- 108 nN €,(1) J2 £,(n) Qi(n) Q2(n) 
(cm3/cek - 40-14) 
Bye ee Okey 0,068 184° 0,104 236° 0,41 0,45 


Psy (4) ovenb ObicTpo CXOAMTCA, TaK KaK aMIJIMTyAbI pacxofoB Q,(n) 
u Q2(n) yOpiBatoT IpoMopuuoHaNbHO 4, TAK UTO IpakTHYeCKH MOXHO IipeHeOpe4Ey 
yxKe WICHOM Ipv n = 3. . 

Tlopaqoxk nowyyeHHbIx BeEMUMH BHOTHE NpaBsonoso6en. AmmuIuTyAbI Kose} 
6aHuli cocraBiawoT 10—20% oT cTaluMoHapHoro pacxojla, YTO O1M3KO K BEAM 
quue 15% jaa Cepepnol ATnaantuxn (°). lonyroqopaa amnuiutyyqa mpeocbanaer if 
XOTA H He TaK CHJIbHO, Kak 9TO MoydaeTCA pH aHasuse pesybTATOB HaGJIO fh 
nenult. Tlocmequee OOCTOATeEMbCTBO MOXKET ObITh OTHECEHO 3a CUeT HEYUTeHHOrC): 
BIIMAHUA MYCCOHOB. 3amMeTHM, YTO, eCIM Obl cpasa g, Oplia Ont He 360°, a 18Ch. 
uatu 156°, kak B (*), TO Qy(n) 3HAUHTeIbHO MpeBbliiano Ob Q» (2). BugumMos. 
Kak pa3 3TO H ObIIO XapakTepHO B CpefHeM AVIA TOrO pxAa eT, KOTOPOMY COOT KE. 
BeTCTBYIOT JlaHHble (5). MomMeHT MaKCHMyMa pacxOjla B CeYeHHH AIA KaxKO 
BOJIHbI COBMajaeT C MaKCHMYMOM pacxoJla CeBepHoro OKBaTOpHasbHOrO Teves 
HUA HM MAHAMYMOM pacxOjla TeUeHHA, HallpaBJICHHOrO Ha BOCTOK, (asbl KOTOporcy, 
NOITOMY JOJOKHbI OTAHUATECA OT cy H eg Ha 180°. B cBoro ovepesb chasbi B 3anayel 
HOM HM BOCTOUHOM KOHIUAaX O6NACTH NOJDKHbI OTMVATHCA OT 21 H €g COOTBETCTBEHHG 
Ha 90 u 270°. Tak, HalipuMmep, 3 Hale CXembI AIA (basbl TOAOBOK BOJHBI B pac} 
xojle Kypo-Cuo mpi nomyuum 184°+ 90°= 274°, uro yqopneTBopuTembHO Corsay 
cyeTca c BemmunHamu 227, 313 nu 303°, nNowyueHHbIMU pH rapMoHMyeCKOM aad. 
Jse Jannpix (1,"). Dasy NosyrofoBol BOMHbI HeJb3A CpaBHHTb C ]aHHbIMHh 
aHalu3a HaOsmoqenul, Tak Kak MOCJeqHHe BECbMa Pa3HOpeyMBbl, XOTA GOsb-hh 
IWHHCTBO H3 HAX He OTMIM4aeTCA OT 2o+ 90° Gombe em Ha 90°. : 


VuctutyT okeaHouoruu Iloctynuso 
Akagemnu Hayk CCCP 22 -V V9ST 
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Hoxnxaye Akagemun nayx CCCP 
1957. Tom 116, Ne 3 ; 


OKEAHOJIO[H ff 


A. B. WJIbHH 


HOBbIE JAHHBIE O PEJIBE®E MOPCKOFO JIHA B PAHOHE 
KOMAHJIOPCKHX OCTPOBOB 


(IIpedcmasaeno axademurom A. A. I pueopvecsim 28 VI 1957) 


Tio mociequero Bpemenn pewibed) MopcKoro qua B paiione KomanfopcKux 
CTPOBOB OplI W3y4¥eH HegoctatouHO. Ha reorpatbwueckux H MOPCKUX Kap- 
raxX OH W300paxKaJIcCA CX€MATHUHO, Aa Ha HeKOTOPbIX HelpaBybHO. Bmecte 
bh TeM, W3yyeHHe MOABOAHOrO pesbeda B 9TOM palone HMeeT OoubIIOe 3Ha- 
yueHve JIA BbIACHeHHA B3aMMOOTHOWWeHHA Kypuso-Kamuatckon u AneyTcKon 
CTPOBHBIX yr, NepecekKarlolluxcA B pavoue NosyoctpoBpa Kamuatcxoro. B pe- 
pymbTate SXOMETPHYeECKOH CbeEMKH, TipoBosuBmetca KomnsmeKkcuoll oKkeanorpa- 
Lbugeckow akcnequimel Mucrutyta oxeanonornuu AH CCCP na «Butase» B 1950— 
}1955 Ir., ObIMO BMepEble NOMyYeHO OosMbUI0e KOIMYeECTBO JaHHbIX NO pesbedy 
lua STOO pakona. OOpaboTka coOpaHHbIX MaTepHvasIOB NOSBOMMIAa COCTaBUTb 
/HOBy!10 OaTuMeTpuyecKylO KapTy, KOTOpad B YUpOMeHHOM Buse NOKasaHa Ha 
pas 1. Waysenue KapTbl uM SXONOTHEIX Npodusielt NoKasbiBaeT, YTO pembed WHA 
HB palione KomMaHyOpCKuX OCTPpOBOB O6aaeT COMKHDIM pacueHeHveM, OOdb- 
HMM aMIJIMTYaMH BbICOT, 3HAYMTeEbHOH KPYTH3HOK CKNOHOB. B mpejesbl u3y- 
}¥eHHOro paliona BXOAAT Cwleqyloulve HavOoulee KpyNHbIe PopMb! MOABoOAHOrO 
peewee: noqu”Tue Boctownon KamuatTku, 3anayuple uacta KomanyopcKo- 
AneyTckoro nogxBoyuoro xpe6ta u AneyTcKol riy6oKoBo,HOH BMaquHbl, ceBep- 
HbrIe uactu Kypnao-KamuatcKxol rmy6oKoso,HOl BNaMHbI H NOJBOAHOM BO3BBI- 
iuenHocTu O6pyyena u YacTb 3anayHo KOTMOBUHEI BepuuroBa mops. 
| Matepukosas oTMeb Boctounohk KamuaTKu ouenb y3kas. Iupuna ee ne 
WipepbiiiaeT 15—20 xm. [lopepxuHocTb OTMesIM, KaK I1paBuslIo, pOBHax, HO MeCTa- 
WM BCTpeualorcd Y4aCTKH C paCuJIEHeHHbIM pesbedom. 
| BuewHuh kpali oTMesM NOUTH Bese BbIPaxKeH Pe3KHM MeperuOom AHA U pac- 
[Mo 102KeH Ha rayOuHax 110—160 m. WopmMupoBaHue OTMEJIM HaYaJIOCh, BePOATHO, 
1B TIOCJIeENeJHHKOBOe BPeMA, B XOjle MOBbIWeCHHA YPOBHA OKeaHa, a pasMunHaA 
ruiyO6uHa ee BHEelHero Kpad OOyCOBeHAa NO3AHCHIUMMH BepTHKaIbHbIMM ud- 
KPepeHILHPOBaHHbIMH J\BHXKeCHUAMH BOCTOUHOrO ToOepexkbaA KamuaTKu. 
| Tlogpogupii cxnon Boctounot Kamuatku, 0 cpaBHeHvio C MaTepHKOEOli 
loTMesIb10, 3aHUMaeT Oosee OOUpHY1 Nowagy Qua. [upuna ero B KamuatTcKom 
iganuBe jocturaer 120 xm. KpyTusna cksona Kone6seTca oT 4°,5 Jo 15—20°. 
\Ha nofBoquom ckKslone HaOsmofaeTcA CHCTeMa NOJEOMHEIX XpeOTOB HM KPyNHbIX 
MOJBOHEIX JOJMH, OPHCHTHPOBaHHbIX B BYX OCHOBHBIX HallpaBJleHuAX: Mepu- 
|AMOHAJIbHOM 4H MOUTH WWMpOTHOM. OT mpica KamyaTckoro kK wry OTXOAUT Kamyar- 
ickui NOABOAHIN Xpe6eT; AuHa ero Gouee 100 KM, a wiMpHHa OKOIO 380 KM. Xpe- 
Oe mpocsexuBaetca Jo ray6unpr 5500 Mm. Ilapanaempuo xpeOTy, Baomb ero. 
3allaHoOloO NOAHOXKUA, MPOTATMBAeTCA KpyNHAA MOABOMNAA AOJIMHA, BEPIWMHa KO- 
TOpoH Haxo,uTCA B.ceBepHolt uacTH KamuaTcKoro 3aiuBa. OTHOCHTeJbHas BBI- 
icoTa MofBoyuoro xpe6Ta Haq AHOM STO omuHbI AocTuraeT 2000—2500 om. 
B cpequelt uactu xpeOeT nepeceyen %eOO0M IWMpoTHOTO NpocTupanna. 

Or mpica Kponomkoro, TakxKe B MepMAMOHAJIbHOM HallpaBeHuu, OTXOAUT 
Xpe6eT, KOTOPHIH MOXKHO Ha3BaTb NosBoHbIM KpoHOuKuM XpeOTOM. OTOT xpe- 
6eT npocmexuBaetca Jo rmyOvn 4500 m. Ilogxroqubie JouMHbI NpoTuB mouy- 
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Coe ee 


Puc. 1. Barumerpnueckaa KapTa paliona KomangopcKux ocTposos 


@o3séeblw 


KUL 


pono 


octpopa Kamuatckoro u B KamuatTcKom 3anMBe HMeIOT IWHPOTHOe IIpocTu- # 


panHue 


HOAMMbI, TMPOTAPMBAIOWeHCA BAOMb NOAHOXUA MocMeAHerO, ~mpoucxosNO nog 
BUIMAHHEM PaSBATHA MePUAMOHAJIbHBIX PasJIOMOB, a AONMHBI LWMpOTHOrO IIpo- 
CTHPaHUA OOpasoBasNCh BCBASH C pasBUTHeM pa3IOMOB AseyTcKoro HanpaBue- 


Hua. Ha noxBoqHoM CKNoHe OTMeYaIOTes TaKoKe KpyTble yCTYMbl, BepOATHO cBa- jf 


3aHHble CO cOpocamnu. 
KomanjlopcKo-AneyTcKuli NoxBoRuEIi XpeOeT B H3y4eHHOM palione uMeeT mn- 
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Hanpapjenue oceli HauOonee KpymHplx (bopM. pesbetba NoxBoANoro cKIOHAa i 
OJIM3KO K MpocTupanmio AByx npeo6nagaiomux wa Kamuatxe 300 pa3JIOMOB — 
CeBepO-BOCTOuHOrO HM OsM3KOrO K IWHpoTHOMy (4). MoxHo peqnowaratTbh, uTo # 
bopmMupoBanue Kpoxoukoro u KamuyatecKoro noxBonHBIx XpeOToB uM KpynHont | 


puny oT 70 Yo 90 km. XpeGer noquumaerca Hay Anom Bépuurosa Mops B cper- 
jem Ha 3500 M, Hay AHom AneyTexKoii rry6oKoBognoli Buasuubt jo 8000 mM. Ma- 
(CHMaJIbHad rtyOuna Hay XpeOTOM HaXOJMTCA B BOCTOYHOM 4YacTH NpomMBa Mex- 
ly ocTpoBamu Megupim u ATTy (ipotuBpa Bamkuero) u paBna okoso 1500 m. 
0 OcoOeHHOCTAM MOpovlorHu B Mpeflenax xpeOTa BbIeNMAIOTCH TPH OCHOBHBIX 
jtementa pelbeda: BepwIMHHad 4aCTb, CeBepHbIit CKIOH M 1OxKHbIL CKIOH. Bep- 
MHHaA YacTh BKsOWaeT KomaHjopckne OCTpoBa, OTMeJb BOKpyr HUX HM rpe- 
eH XpeOTa B MpomuBe BumKuem. Ormenb KomanAopcKux OCTpoBoB HMeeT UIH- 
pasty oT 2—3 fo 30—34 km. IoBepxuoctTb oTmMemu B OOIIeM poBHas, JIHIIb K ce- 
pepo-3allayly OT ocTposa Bepunura Ha Hel BCTpeyaloTca OTAebHbIe NOAHATUA 
3A4MKHYTbIC KOTJIOBHHbI. BHeliHuH KpalH OTMeM pacnonoxKen Ha rty6unax 
} 20—160 Mm u BbIpaxkeH, Kak NpaBuso, pesKum Meperu6om qua. Kak u oTMenb 
ocTtouHoH KamuaTKu oTMemb KomangopcKux ocTpoBoB O6pisia ccbopMupoBana 
NOCJIeNeTHUKOBOe BPeM# B Mpoecce NOBBILWeCHHA YPOBHA OKeaHa. 

| B pavione npojusa BuuxKHero BepuInHHad YaCTb XpeOTa yBeHuanHa H3BHJIUC- 
rOH Welb!o NOABOAHEIX rop. HekoToppbie 43 HUX BOSBbIMAIOTCA Hall CBOMM OCHO- 
paHvem Ha 1000 mM u Oonee H MMEIOT BepIIHHbI B BUe OCTpbIX NMKOB. Bo3MOX*KHO, 
HacTb H3 HAX IpeACTaBIAIOT NOABOAHbIe BYJIKAaHBl. 

XapakTepHol ocoGeHHocTp1o cTpoenua KomangopcKo-Aueytckoro mo,Bog- 
HOrO XpeOTa ABJIAeTCA pe3KO pa3IM4HOe pacueHeHue ero CKIOHOB. CeBepHblit 
KJIOH KpyTO cilycKaeTca Ko QHy Bepuuropa Mops u OTMMYaeTCA CaObIM pac- 
qieHeHiemM. B BocTouHow uacTu MpomuBa BawxKuero Ha CKIOHe OTMeUaIOTCA 
TAebubIe NOMHATHA WH NOHWKeHUA, BbITAHYTbIe NO MpocTupanuio CKJOHA. 
‘IpAMOJIMHEHHOCTh CeBepHOro CKJIOHA, OobIUIad erO KPyTH3Ha H OPHeHTUpoBaH- 
MIOCTh HanOoulee KPYMNHBIX CbopM pesbedha Mo ero NpOcTupaHHt NoOsBOAIOT Mper- 
MOaraTb CYyIMeCTBOBaHHe BAOb MOAHORKUA STOTO CKNOHA KpYyMHOTO pa3vioma. 
TOKHbIM CKJIOH MOABOAHOrO XpeO6Ta pacuIeHeH MHOFOUHCJIEHHBIMM JOsMHA- 
WMH HW BbICTyMamu qua. HanOouee KpylHble JOJIMHbI MMeCIOT IPAMOJIMHEMHbIe OUep- 
TaHHA MW ryOoKO-BpesaHHble pycsia (uHorfa Gosee 1000 mM). CKOHbI HX OCOX- 
|HenbI yCTyMaMu HU TeppacaMH, a TpOJOUbHbIN Mpodusb uMeeT cTyNeHyaToe 
icTpoeHue. Bce 9TO NMo3sBOAeT MpeqnosaraTb TeKTOHHYeCKOe Mpoucxox*enHe 
{louH. CiloxwkHOe pacuyleHeHve IOKHOFO CKJIOHA HM NOBbILIeHHad ero celicMH4- 
WHOCTb (?), TO-BHAHMOMY, OOYCJOBeHbI BbIXOJOM Ha MOBepXHOCTb MOPpCKOrO 
Aua B oOmacTu AneyTcKol riy6oKOBOAHOH BUAaXMHbI 30HbI PIyOMHHOrO pa3sJioma. 
 Kypuno-Kamuatckas rryOoKoBoJHad BMaqHHa B IOMKHOM YacTH HCCIeOBaH- 
‘Horo paliona umeeT rityOuHy Oonee 7500 Mm. Ilepeg Kamuatckum mposMBom riy- 
/OMHbI pe3KO yMeHbutaroTca Jo 4400 mM. Bnaquna uMeeT aCHMMeTPHUHOe CTpoeHHe. 
|Samayubiit CKIOH, Kak yxKe YKa3bIBasioch, OTAMUAeTCA 3HAUHTeEIBHOM KpyTH3HOK 
HW CJIOXKHbIM pacuslenenvem. BocTouHbIt CKJIOH GoJlee NOJOro NOAHHMAeTCA K BOS- 
“sblleHHocTH O6pyyeBa. CeBepHbIM OKOHYaHHeM BMaHHbl ABIAeTCA 2KeJ00, 
“aponukaroulmii vepes KamuaTcKuii 1poJMB B 1oxKHY10 YaCTb KOTJOBUHEI Bepuu- 
ropa Mops”. OkonyaHve BNaHHb! COBMaaeT C CEBEPHbIM OKOHYAHHEM 30HbI CO- 
BNeMeHHOL BY AKAHMYeCKOM JeaTebHOCTH Ha KamuaTKe, YTO yKa3bIBaeT Ha CBA3b 
‘“MexK]y pa3BHTHeM BMaquHbI H BysIKaHu3Ma Ha KamuatTke (°). 

AneyTckaa rty6oKOBOqHad BNAaqMHa MpoTaruBaeTca B OOUIeM MapaebHO 

Komangopcxo-AuleyTcKomy noyBoquomy xpe6ty. Try6unbl BnaquHbl B ipesesax 
-w3ydeHHoro paliona Kome6mroTcs OT 5600 fo 7030 mM. Bnagquna umeeT acuMMeTpH4- 
Hoe CTpoeHHe: CeBepHbIlt CKJIOH ee KPYTOM M CJOMKHOPACWIeHEHHBIM, IOKHDIM 

Moworo MoxHuMaeTCaA K JOxKy Tuxoro okeaHa M OOsafjaeT MeHbIUMM pacuieHe- 

HueM. OHaKO Ha 3TOM CKMOHE MpocseKUBAIOTCA OTMeJIbHbIe YCTYNbI C yrulaMu 

Haksioua jo 40°. Ha naocKom Aue BUaXUHbI HAO MOMaloTCaA KPYyMHble 3AaMKHYTHIC 

KOTJIOBMHbI, pasfeeHHble MOJOPHMH NOAHATHAMH. 

Mexay Kypusto-Kamuatcxoi u AneytcKo rayOoKoBoyHEIMu BnalMHaMy 
pacnoslaraeTcA CeBepHoOe OKOHYAHHe NOABOAHOM BOSBEILWeHHOCTH OOpyyeBa. 
OTHOCHTesIbHaA BLICOTA ee Ha MHOM OGeuxX BNaHH KoeOneTCcA OT 3000 Ao 4000 m. 
Hay ee MoBepXHOCTbIO BOSBbIMAIOTCA OTJebHbIe NOAHATHA. C toro-BocTOKAa 
K BOSBbILIeHHOCTH OOpyyeBa MoAXOAUT ceBepHoe OKOHYAaHHe MofBosHoro Va- 


Balickoro xpe6rTa (*). 


399 


Bowuloli uATepec Npes\cTaBsaeT BoMpoc o BsaMMOOTHOWMeHHU Kypuuio-Kam-) 
yatcKoli u AsleyTcKoli rmyOoKOBOJHbIX BIaKWH MO CYyHIeCTBOBaHHM B TIpOLJIOM} 
Mopibosloru4eckoH CBA8H MexkAy KamuaTKon u KomaunjopcKo-AseyTcKHM To]-| 
BOJIHbIM XpeOTom. OGe BnaquHbl MepeceKaloTca 1or%KHee KamuaTcCKoro MpoJIHBa,| 
M B MecTe HX CoequHeHNA TrayO6uHa paBHa oKosIO 5600MmM. K sanafy o1| 
MecTa TlepeceveHuad BMaquH paciosox*Ken WMpOKHH %wes06 c rmyOuHamu Gone) 
4500 m. Bo3MoxKHO, YTO OOpasoBaHue STOTO *Kes06a CBAZaHO C CHCTeMOM pa3JO-| 
MOB asleyTCKoro HalipaBlenua. B KamuatTcKoM lIpouIMBe OOHAPpy2KeHO HECKOJIb-| 
KO NOBOHBIX TOp, paCHOJOXeHHbIX Ha MpOfOJKeHHH MOABOAHOTO HOKOTA| 
KomaHyOpckKuXx OCTpOBOB. CyllecTBOBaHue STHX rOp CBHeTeJIbCTBYeT O TOM, 4TO) 
Komanyopcko-AseyTckult NO_BOAHbIM Xpe6eT B O6sacTH KamuaTcKoro TposMBa i 
ObIJI pasqpoOseH B pesysbTaTe pasBuTua Kypuno-KamyaTcKow Boab! Hal 
cepep. IIpu 9Tom yacTb xpeOTa Torpysuuacb, u celiyac B Cepegqune Kamuatcxoro} 
MpOJMBa HaXOJUTCA MOABOAHAA paBHHHa H3OMeTpHYyeCKOH (opMbl Cc rtlyOMHaMH} 
tlopagKa 4400 mM. 


MuctutyT okeaHouorHu IloctymHJ10 
Axkaylemun Hayk CCCP 28 VI 1957 


IWMTHMPOBAHHAA JIMTEPATYPA 
1 TexToHuueckan Kapta CCCP u conpefembubix cTpau, 1956. 7 O. Gates, W. Gi b-|j 


son, Bull. Geol. Sos. Am., 67, Ne 2 (1956). °F. B. Ya uuumes, Tp. Unct. oxeanon., 12}, 
(1955). * I.JIl.Bespyxkos, f B. Yoauunues, JAH, 103, Ne 6 (1955). | 
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Woxnann Akagemunu nayk CCCP 
1957. Tom 116, Ne 3 


BHO®H3HKA 


MW. M. BACHJIBEB 


OB YCKOPEHHOM OPrFAHOOBPA3OBAHHH Y PACTEHMH MOCJIE 
BO3JEMCTBUA PEHTTEHOBCKMMM JIY4AMH 


(ITpedcmaeaexno axademuxom A. JI. Kypcanosoim 29 IV 1957) 


SajlepxKuBarolllee pocT WelicTBHe PeHTTeHOBCKHX Jy4el OOmeusBecTHO. Oxo 


NObINIO KOHCTATHpOBaHO yxKe B MepBbIX HCCeLOBAaHHAX M10 pagquoOuosioruu pac- 
itenuii u B ToceAytOlleM NOATBepxAaslocb MHOrO pas. Menee H3BeCTHO JeHCTBUe 
) pexTreHOBCKUX yyeH Ha opraHoo6pasoBanne pacTeHul, B YaCTHOCTH Ha TeMI 
[MOABEHHA OYepeAHBIX uCcTbeB. B HacTostiel cTaTbe NpHBOAATCA Takue jaH- 
| ube IIPHMeHHTeJIbHO K IIpoOpocTKaM O3HMOHM TIWeHHUbI, Ha HavaJIbHOM 93Tate 
| onTOreHe3a pacTenuit. 


Puc. 1. Osumaa nimenuua 599. a — KOHTPOJIbHbIe pacTeHHs, 6 — pacTeHua, OOMyUeHHbIe 
mosou 500 r 


On tT Ne 1. OnbirHpm pactenvem cryxusla o3uMaa MueHuia 599, cytep- - 
|auTa peupoxyKunu VucruTyta 3epHOBOrO XO3HHCTBa HeYepHOSeMHOM 30HbI. 
Ojuopoguble No KpynHOCTM CeMeHa ObIIH Npopoulenbl B yamKax Ilerpu na mn- 
‘TaTeJibHOM pacTtBope Knona up Temmepatype 20°, wu Korga AMHa POcTKOB Jo- 
‘cTuruia 0,5 cM, (Be “alIKH ObIIM BbIJeeHbI JIA OOJYYeHHA MpOpocrkKos, a [Be 
| OCTaBJICHBI KaK KOHTpOsJIbHbIe. OOsyyeHue MpousBofusocb annapatom PYM-3_ 
|mpu dokycHom paccTosuuu 20,8 CM HM MOILHOCTH JO38bl Ha STOM paCCTOAHMH 
| 353. 1/mun. Jia npeqynpexkjlenua MofcbIXaHuA MpOpOcTKOB BO BpeMA OOuIyYe- 
HUA OHH HakpbiBasiMch CBepxy yalKoH Koxa c 3apanee onpeeseHHbIM Koad- 
“uventom norsomenua. Jlo3a o61yyenua 500 r. 

Tlocnue o6myuenua onbiTHble (O6s1yYeHHble) HM KOHTPOJbHbIe (HeOOJYy4eHHEIe) 
MpopocrKH Obl MocTaBAeHbI Ha MOMOKOHHHK, 3aJIMTbI CBe%KHM PaCTBOPOM 
Kuona 4 HaKpbiTbl CBepXy CT€KJAHHbIMM BereTalMOHHBIMH CocyaMu [ia Wpe- 
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IyUpexeHuA CHJIbHOTO UCHapeHHA MH NOMCbIXaHHA MOJOAbIX pacTeHuH. B TakHx i 
YCIOBHAX, IPH @KeAHeEBHOM CMeHe MMTaTebHOrO pacTBOpa, pacTeHHA Haxo[M- |i 
JIMCb B TevenHe 3 Hefedb. Onpir IIpOBOAUJICA B MapTe — allpese. i 
Portorpadus (puc. 1) AaeT mpescTaB- | 
JIeHHe O BHELIHEM Be ONbITHDIX H KOH- jf 
TPOJIbHBIX pacTeHHi yepes 6 AHeli Mocyie f 


\ OOJYYCHHA OMBITHLIX pacTeHul. ITO — f 
OObINHad KapTHHa 3afepxKKU poctas 
\ IIPOPOCTKOB O8HMOH NWeHHIbl O6sy4e-\} 


Huem Jo30H 500 r. | 
Boslee HHTepeCHbIM OKa3aJIOCb pac- 
CMOTpeHHe OTJCJIbHBIX pacTeHui. Ilep- f 
BbI€ JIMCTbA OOJIYYCHHBIX pacTeHHit ObI-\f 
JIM MCHbIUMMH 110 pasMepy, HO OOpa3o- } 
BaHHe HOBbIX JIMCTbeB, HE BBILUeIUX } 
elle H3 BularaJIMWla, Wo OLicrpee. Haj 
cbotorpaun, cqewaHHolk C THMM4HBIX & 
pacTeHH uepes TpH HeemH nocse O0- i} 
JIYYeHHA, HariIAqHO BUHbI pa3s/IM4HA B 
BeJIMGHHE TpeX NepBbIX JIHCTbeB (puc. 2). 
Meupuiad JJIMHa NepBbIX ABYX JIMCTbeEB | 
y OOJYUCHHbIX PaCTeHHH ABIAeTCA CeL- | 
CTBHeM 3ajlepxkaHHoro pocta. Bosmpuaa 
qwiuHa TpeTbero smucTa — CjlescTBHe jj 
Ooee paHHero Hayaa ero pocta. OTOT Ff 
JIMCT MOABHJICA H3 Bularatuula y o6ny- | 
YeHHbIX PaCTeHHH paHbile, vem y He- | 
oOOJTyYYeHHBIX. 
Ons T Ne 2, OnpiT Obl nocTaBseH | 
| TakxKe C mmeHHueH 599 u no ToH xe | 
¢ cxeme. Korfla y KOHTpOJIbHBIX pacTeHul | 
be CTaJIM NOABATHCA H3 BlaraJiMlla HCTbA | 
' MATOrO Apyca, OblJI MpOusBeAeH ToAcue}r | 
\ ae BCX JIMCTbeB Ha KaXKJOM 43 50 ONbITHBIX 
u 50 KOHTPOJIbHBIX pacTeHui. Pacnpe- 
Puc. 2. Osumaa muenuna 599, Cnena — kon- WeIeHHe pacTeHHH, lo aHCIy JIMCTBEB, 
TPO/IbHOe pacTenne, cipaBa — pacteuue, o6y- Y KOHTPOJIbHbIX WH ONBbITHBIX PaCTeHHH 
yeHHoe JosoH 500 r OKa3aJlocb Culeqyrolllee: 


sevtcemmeenerns eet 


oa 


C 3 muctpamu C 4 muctpama C O JHMCTDAMH 


K ontpovibuble 3 40 ef 
OnpiTuple Om 14 36 


Kak BuyuM, O6ly4yeHHe yCKopHuo0 opranooOpasoBanue pacTenui. B jenb 

MOACUeTA JIMCTbEB OOJIbUIMHCTBO ONBITHBIX pacTeHHlt HaXOMWJIMCb B cpase 5 sn- 
' CTbeB, TOra KaK Y KOHTPOJIbHBIX — B (haze 4 JIMCTbeB. 

Ons T N23 Obl NocTaBeH Tak Ke, Kak IIpefbIyulve OMbITHI, 38 MCKJIIO- 
yeHHeM TOrO, 4TO 403a OOyYeHHA BMecTo 500 r Opima 1000 r. 

B cooTpercTBun C Ooulee BEICOKOM Nos0H OOyYeHuA GombIe 3aepKUBAICA 
pocTt pactenuit. [lokasatenem 3TorO MOXKeT CJTYKUTS [viuna ABYX HIDKHMX 
JIMCTbeB, H3MepeHHad y 100 onbiTHEix u 100 KOHTpowbHBIX pacTeHHH (B CM): 


KouTpO/bHbIe OnpiTupte PasHocTp 
1-% aucT 194+4-2,5 WIT5E3,, 2 77+4,1 
2-H MHCT 249-+5,3 131-+9,6 88-+7,7 


CooTBeTCTBEHHO CHJIbHO H3MeHHJICH WM Tem opranoo6pasoBaHua. Pe3yJIb- 
TaTbl NOACUeTAa JIMCTheB Ha KaxkJOM U3 100 ompiTHprx vu 100 KoHTpowbHBIX pacTe- 
402 


‘HuH, Kora Y KOHTPOJIbHBIX pacTeHui CTaJIM NOABJIATLCA W383 BUlaraJuila JIMCTbA 
TpeTbero Apyca, OKa3aJIMCb CJIeyIOuHe: 


C 1 mucrom C 2 muctbamu C 3 aucrpamu C 4 mucrpamu C 5 aucTpbaAMu 


| Kourpostsupie il 97° 2 0 0 
( OnbiTHble 0) 46 08 25 Al 


Takum 06pa30M, KO BpeMeHH NocueTa GoubiNe NONOBMHBI OOJYYeCHHBIX pac- 
\TeHHH UMeH yxXe Mo 3 WMCTa, YeTBepTad “YaCTbh pacTenuii — 4 mHcTa u OHO 
/pacTenue — 5 suctbes. B To xe BpeMa y HeOGJTYYeHHbIX pacTenwi Mo,aBssaroulee 
guciio (97%) uMeso BCero No 2 JIMCTa HM JIMUIb (Ba pacTeHua uMewH Mo 3 sMcTa. 
Temi oOpa30BaHnal JIMCTbeB Y OOJIYYCHHBIX pacTeHHi Onis] ABHO Oovlee BLICOKHH. 
Bosiee ObicTpoe Npoxoxk enue (a3 pasBuTHA y OGJYYeHHBIX pacTeHuii uMeeT 
} OoIbIUOe CUBHOJIOrHYecKoe 3HayeHHe. OObIyHO C STHM CBA3aHO Govlee OBICTpoe 
cTapeHve HW paHHee OKOHYaHHe *XH3HeEHHOTO WHksa. TlosTomy Ha u3MeHeHHe 
Tema OpraHooOpa3s0BaHus pacTeHHlt Mocle Bo3eHCTBUA PeHTTeHOBCKUMH JIy- 
|4aMu HeoOxoquMo OOpallaTb BHUMaHHe. 

O6o6ulad VH3IOXKeHHBIe BILE Pe3YJIbTATLI, MOXKHO CleaTb CJeywulue BbI- 
BOJIEI: 
1. SaqepxKa pocta pacTeHHH O3HMOH MUIeHHIb! NOX BUMAHHeM peHTre- 
‘HOBCKHX JIlyyeli Ha 2-],HeEBHbIe MpOpoOcTKH B UCMbITaHHbIX Ao3ax 500 uw 1000 r 
-coueTaetca c Govulee ObICTPbIM TeMIOM OOpasOBaHHA JIMCTbEB. 
2. Bonpuiaa 3ayepxkka pocTa uMeeT cJleycTBHeM uM 6omee ObICTpbI Temn 
oOpasoBaHuA JIMCTbeB. 

3. M3mMeHenve TeEMNOB OpraHOOOpa30BaHHA ABJIAeCTCA OUCHb UYBCTBHTEJIb- 
HOH peakivel pacTeHHii Ha BO3eHCTBHe PeHTTeHOBCKHX Jyyel. 


VMuctutyT Ovonornueckoli (bu3sHKu TloctymHs10 
Axajlemun HayK CCCP 14 XII 1956 


| 
| 
| 
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Jloxnanp Axagemunu nayr CCCP 
1957. Tom 116, Ne 3 


BHO®H3HKA} 


JI. B. JIEBMHCOH, H. B. MAHKOBA wu H. H. WATIAPO 


BJIMAHUE PEHTTEHOBCKOFO ObJIY YEHUA 
HA JIBEHAAUATHNEPCTHY!IO KMIUKY HW HHTPAMYPAJIBHBIE 
rAHrJIHW AYIPBAXOBA M MEMCCHEPOBA CIJIETEHHM 


(ITpedcmaeaexo axademuxom E. H. Iaeaoecxum I VII 1957) 


OyuUM u3 CYIeCTBEHHEIX BOMpOcos JelicTBUA payMalluv Ha MJIeKOMMTAIOMINX, | 
TPeOYIOMMM ZKCMEPHMEHTAbHOrO PeleCHHA, ABJIAETCA BOMPOC O POM NOBpex- } 
JICHUA KaK WeHTpasbHOH, Tak HM BereTaTHBHOM HeEPBHOH CHCTeMbI B JIYYeBOH pe- } 
akIHM. OTOT BOMIpoc uMeeT OOMbIOe 3HAYeEHHE He TOJIbKO IPH pacCMOTpeHUH | 
wyueBoro NopaxKeHHA OpraHu3Ma Kak Wesoro, HO HW pH pacCMOTpeHuu Nopaxe- | 
HMA OTIebHBIX OpraHoB u TKaHeH. Jima ero pelleHHuaA, Hapsayy c usy4eHHen | 
(YHKUMOHAIbHBIX H3Me€HEHHM, HaCTYNaIOWlUX B HEpBHOH CHCTeMe IPH HOHH3E- | 
PYtOUMX BO3AelCTBUAX, HEOOXOAUMBI TakxKe MOpdosorHyecKHue HM THCTOXHMUUE- | 
CKHe HCCeAOBaHHA JIYYeBbIX HapyleHHH CTpyKTyp HM OOMeHHBIX Mpolleccos. 
Oco6plfi uHTepec TpeAcTaBAeT CpaBHHTebHOe U3y4eHHe TNOBPeEXKeHHH, BBI- | 
3BaHHbIX pajMallHel, B KaKOM-JIMOO OpraHe HM B HHHEPBUpYIOIUX efO HEPBHbIXx 
KJIeTKaX. | 

B 9ToM liane KMIeCUHMK MbILUM HM MHTpaMypaJIbHble TaHriMH MelCcHeposa | 
WH aysp6axoBa CiisleTeHHi MpeAcTaBAloT yHOOubIM OObeEKT ucceqOBaHUA. — 

TuctTosiornueckne paooTbl, OnyOJHKOBaHHbIe WO HaCTOAMerO BPeMeHH HU T0- 
CBAILeHHbIe H3YYeCHHIO JIYYeBbIX NOpaxKeHHl HepBHOM TKaHH, He 3aTparHBaroT 
BOIIpOCa O MHOCeOBATebHOCTH HACTYIJICHHA H8MeCHEHHH B pasJIMUHbIX OpraHax 
HW WMHHeEpBUpyIOWHxX UX KsleTKaXx (1%). 

Sayaua uccIeqOBaHHA CBOAMACh K CONMOCTABJIeHHIO H3MeHeEHH, HacTyMato- 
WMX B K€TKAX SIMTeIMA BOPCHHOK W OPyHHEPOBbIX Kesle3 HW B HEPBHBIX KJIeT- 
KaxX HHTpaMypaJIbHbIX Tanrives KnWeunHHKa. Jlna 9TorO HapsAAy c u3syyeHHeM 
MOpdoJIOorHYeCKUX H3MeCHEHHH MbI IIbITAJIHCb BbIABHTb HavOoslee paHHve HSMeCHEHHA 
B H€PpBHbIX KJIeTKaX, CBASAHHbIe C HaPylWeHveM OOMeHa. Tak, HaMV MpOBOAMJIOCh 
olpefemenne fesokcupHOonyksennonon KucnoTH (JIHK), pu6onyKmenHoBoli 
KucoTE! (PHK), menouwnol wu Kucacd docdatas. 

Mpuum Tofbeprasucbh COlemMy pentreHOBCKoMy OG6JIy4eHHIo pH Cresyroulnx 
yCIOBHAX: Hallpsokenve 160 KB, Cuma TOKa 5 Ma, dusbTpHI 0,5 Cu + 0,75 Al. 
Mounoctb jo3bt 74 r/mun. O6mlan o3a o6my4enusa 5000 r. IIpu sto jose Bos: 
WeHcTBHA HacTyNaeT Tak HaSbIBAeMas «KHIWeUHAN opMa JIy4YeBOH cMepTu», 
Np KOTOPOH THOeb AXUBOTHBIX ONpefeIAeTCA B OCHOBHOM HeoOpaTuMbIM Mopa- 
X%KeHHeEM KuWeuHHKa (4,5), 

Mptueli 3a6uBanH Yepes 1,5; 3; 6; 24 u 72 vaca nocne O6s1yyenus. KycouKn 
ABeHaaTHnepCTHOH KHINKH (buKCHpoBasiM cMecamu Llenkepa u Xeaau. Tou- 
ilMHa Cpe30B 5. Mopdbosorusa KuleToK (Kak KHIWeYHHKa, Tak M HepBHBIX) u3y- 
Yalacb Ha MpellapaTax, OKpalleHHbIX TeMaTOKCHJIHHOM Bamepa ui 2KeJIe3HbIM Fe- 
maTokcusimHoM. JTHK ppiapasiach peakuveli Memprena c nocefyroulel Jo- 
KpaCKOH CBeTJIbIM 3eienbiM. PHK onpeyletasacb no Bpame. Pochatasp ananu- 
3UpOBaJINCb 10 MeToAuKe Tomopu. Beero Oblio NoABeprHyTo O6y4eHHIO H 3y- 
yeHo 105 mpiuer. 
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Puc. 1. Onutenuii BopCHHOK JBeHadWaTHNepcTHOH KHUIKH MBILUM B HOpMe (a) Hu uépes 72 4aca 
Tocle peHTreHoBCcKoro oOsyuenns (6). LlenKkep. )Kenesubili rematokcuauH. MuKpodoto, 06. 90, 
ok. 10 x 


Puc. 2. BpyHueposbl Kee3bl JBeHaLUaTHNMepCTHO! KHUIKH MbILUH B HOpMe (a) H 4epes 72 Yaca 
mocaie pentrenosckoro o6lyyeHus (6). Llenkep. ?KemesHblit PeMaTOKCHAMH, Muxpooto, 06. 90, 
ok. 10 X 


B HopMe smuTemHi BopcHHOK (puc. la) u OpyHHepoBbIx »x*eses (puc. 2a) 
¢OCTOHT H3 IWMJIMHAPHYeCKHX KJeTOK, Apa KOTOPbIX HMEIOT OBaJIbHYyIO opmy. 
B 2KeJle3HCTBIX KJleTKaX 4aCTO BCTpeyaioTca MuTosb!. Uepes 1,5 vaca mocae o6sy- 
HeHHaA SmuTeHH BOpCHHOK He OOHapyxKuBaeT Kakux-M60 mMopdosorMyeckux 
HapyweHuli, B TO BpeMA Kak B KJeTKaX OPyHHepOBbIX >»KesIe3 MOXKHO BUeTd 
HeTKO BbIpaxKeHHble JeCTpyKTHBHBIe Mpoteccpt. Muorve KJeTKH HM UX Apa 
a3pYLIeHbI, PpaHHIbl MEY KIeTKAMH He BbIABIAIOTCA, Apa BO MHOPMX MeCTaXx 
acnoularaiorcd HelpaBiJIbHO. 

Uepes 3 uaca nocae mydeBoro BO3eHCTBHA MU B SMMTeMH BOPCHHOK pe3KO 
BIABIAIOTCA JCCTPYKTHBHbIe powecchl. SHauHTewbHOe YHCMO KMeTOK TepseT 


| 
| 
| 


a 6 


Puc. 3. THK 8 sypax HeppHbIx KueTOK ayspOaxoBpa clvieTeHuA BeHalaTHu- 
TlepCTHOH KHUIKH MbIIUM B HOpMe (a) u uepe3s 72 uaca NocMe peHTreHOBCKOrO O6- 
myueHua (6). Peakuua Menbrena, 06. 90, ox. 10 X 


IIpaBuJibHoe O4epTaHHe, Kpaw HX Kak Obl U3pe3aHbl, WHTOMIa3Ma BAKYOJIM3Hpo- 
BaHa, Apa pa3pylweHbl uu runepTpodupoBanbl. B nmocaexyiulue cpoku (6, 
24 uaca) pouecchl Jerenepalluu ycusMBalorca, u K 72 YacaM SNMTeIMM BOPCHHOK 
MaJIO 4eM HalMOMMHaeT HOPMaJIbHbIN 9MuTemMH. K 9TOMy Cpoky KJIeTKH OYeHb 
CHJIbHO THuMepTpoPupoBaHbl, OObIIHHCTBO sAep paspyuieHo, a ocTaBuMeca 
CHJIbHO YBeIHUCHbI H (parmMeHTupoBaHsl (puc. 16). 

B KileTKax OpyHHepoBbix xKesle3 depes 3, 6 u 24 vaca Nocse OOyYeHUA Mpo- 
omKaroTca mpomecchl JereHepaun. KaeTKu B elle Combe cTeneHH MePopmu- 
PylOTCA, TpaHvbl MEKAY HAMM UCUesaIOT, OOJbIIMHCTBO sep paspyiaertca, 
a ocTaBllivecd runepTpopupyrorca. B mpocBeTe *ese3 YaCTO CKAalIMBaloTCAa 
HekpoTuueckue maccpl. Uepes 72 aaca nocae Wy4eBoro BO3AeHCTBHA OpyHHepoBst 
DKeJe3bl MOJHOCThIO paspyllenbl. KneTku, HX OOpasyrollue, IpecTaBsar0T CoOoK 
6eetbopMeHHYy!10 MaCcy, B KOTOpOH sep HIM COBCeM HeT, HIM OHM CHJIbHO Jerene-- 
pupoBaubl (puc. 26). 

Bmecte ¢ TeM HeEOOXOJUMO yKa3aTb, UTO B TeslaX HepBHbIX KJIeCTOK HHTpamy- 
PaJIbHBIX TaHIMeB He OTMe4aJIOCb KaKUX-IMOO HapylueHHH Mopdosoruyeckux 
CTpyKTYp HH B OHH W3 HCCMEMOBAHHBIX CPOKOB. 

Tuctoxumuyeckoe uccneqoBpanue JLHK B aqpax HepBHbIX KIeTOK aysp6axo- 
Ba M MelicCHepoBa CIleTeHHH NOKasal0, ITO B HOPMe OHA paBHOMepHO pacipe- 
lenena Mo ARpy B Bue TbIOOK OoUIerO WIM MeHbINerOo pasmepa (puc. 3a). 
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Uepes 1,5 vaca nocne o6myyeHuA B A[[pax HEPBHbIX KeTOK HAYMHaeTCHA Mpo- | 
wecc BaKYOJU3AaLLHM, KOTOpbIli IporpeccupyeT BO BCe Nocwefyoulwe CpOKH Ha- | 
Oroqennit i 

Cnycta 72 vaca nocue o6u1yYeHuA BaKYOJH CTAHOBSATCA HaCTOMbKO OOJIbIUH- ff 
MM, UTO spa KaxyTcsH nouTu NycTbiMH. XpomMaTHH OTTecHAeTCA K Nepudepuy, ff 
Mu peakituad Membrena CTaHOBUTCA Kak Obl MeHee MHTeHCHBHOH (puc. 36). Tlo-Bu- | 
quMomy, KontenTpauna JLHK cumKaertca, TO, BOSMOKHO, YKasbIBaeT Ha Hapy- | 
wenve oOmena JIHK B pesyubTaTe o6yueHus, PHK B OoubulioM KosmnuecTEBe } 
COjlep2KHTCA B HePBHBIX KsleTKaX OOOMX CreTeHHH B THTpouse MH APbILLIKe. | 
XapakTep pacnpegemenua PHK u WHTeHCHBHOCTb e€ OKpaCKH MMPOHHHOM | 
MpakTuYecKH He MeHAeTCH B TeveHHe 3 CyTOK Nocyie OOJyYeHUA. 

Iienounasn cboctbaTasa pachosaraetca PlaBHbIM OOpasoM B Ape U ApbilKe, } 
TIpHueM COffep2xKaHve ee B pasHbIX ApbIKaX pasuH4HO. Kucaa coccatasa | 
Tak%Ke COJepxKuTCH B AApe M AAPbIWKaX HePBHbIX KJeTOK. CiaOaad peakuuA | 
Ha6sioftaacb B O6OHX cTy4aax uw B WuTonsasme. Ilocne peHtreHoscKoro oOuy- § 
YeHUA XapakTep pacipefleseHua O6onX (epMeHTOB H HHTCHCHBHOCTb UX peaK-— 
MM B TeveHHe BbIOpaHHorO cpoKa HaOsIOeHHA He MeHAETCA. 

Cymmupys ToslyueHHble JaHHble, HEOOXOMHNMO CflelaTb CuleqyrollMe 3aMeda- § 
Hua. IlpopeqenHoe ucceqOBaHHe BbIABHJIO MCKJUOUMTeIbHO OOJIbIUyIO pavo- } 
UYBCTBUTEJIbHOCTb STHTeIHAJIbHbIX KJI€ETOK OPyHHEPOBbIX Kees. QNMTeAMK BOp- 4 
CHHOK KHIeC4UHHKa TakxKe OKa3aJICH BECbMa PaJMOUYECTBHTEJIbHBIM, HO BCe Xe | 
ycTynaeT B 3TOM OTHOWeHHH %Kese3HCTOMY SMHTeJINIO. 

Pa3pylleHHe KJeTOK OOOHX BUAOB SMNTeIHA HacTyNaeT AO Toro, Kak yaeTca 
OOHapy2XUTb MOpcoslorMuecKHe HM THCTOXMMHYeCKHe H3MeCHEHHA B MHHEPBUPyW- | 
IHX KHWeC4UHHK HEpBHBIX KJI€TKAX HHTPaMYypaJIbHbIX CyieTeHHu. [y6oKoe ua- | 
pylWenne CTpyKTyp 9NHTeMaMbHbIX KJIeETOK COBNagsaeT BO BpeMeHH C HayaJIOM 
BaKYOJIM3aluu Aep HeEpBHBIX KJIeTOK. Bce 9TO yKa3bIBaeT, KaK MbI CUMTAeM, 
Ha H€3aBHCHMOCTb JIyYeBOrO NopaxKeHHA KHWMeUHHKa OT HapylleHHH, HacTytalo- | 
IHX NMOCNe peHTTeHOBCKOrO OGY 4eHHA B MHHEPBHPYIOWMX KeTKax. MuTepecHo 
OTMETHTb, UTO B HEPBHbIX KeTKAX, ABJIAIOWMXCH OTHOCHTEILHO palMopesHucTeHT- 
HbIMH, HapyWeHHA BbIABJIAIOTCA PpaHblule BCeroO B Ape HM CKAa3bIBaIOTCA Ha TaKOM 
Ba2KHOM XHMHMUCCKOM KOMIIOHeHTe Apa, kak JLHK. OTo apnenue mpuoOpetaer 
OcoObl HHTepec B CBA3H C BOMPOCOM O POJIM MOpaxKeHHA PasJIMUHbIX KIIETOUHbIX 
CTpyKTyp B JyyeBol rHOeu HefeNAWMXCA KJeTOK. 


VWuctutyT Ovonoruueckol usnKku Tlocrymuso 
AkaylemuH Hayk CCCP, 18 IV 1957 
MockosckHit TocylapcTBeHHbIli yHHMBepCcuHTer 
um. M. B. Jlomoxocosa 


UMTMPOBAHHAS JIMTEPATYPA 


1 W.B loom, Histopathology of Irradiation from External and Internal Sourses, N. Y., 
1948, p.740—746. *® H.A.Kpaesexkuii, Buonornueckoe Jelictave uanyueHnii u KIMBUKA 
ayuesol GomesHu, M., 1954, crp. 170—188. *®B.B.ITloptyraaos, Tp. Bcecowsn. Kon- 
dep. maTonoro-aHaTomos, M., 1956, crp. 328—332. 4H. Quastler, E. F. Lanzi, 
M.E. Keller, J.W.Osborne, Am. J. Physiol., 164, 546 (1951). 5 J.W.Osbor 
ne, Rad. Res., 4, 541 (1956). 
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Jloxzayp Akawemuu nayrx CCCP 
1957. Tom 116, Ne 3 


BHO®HSHKA 


H. B. JIVYHHHK u E. A. TAMO®EEBA-PECOBCKAS 


BJIMAHHE WHAHMCTOLO KAJINA HA CMEPTHOCTb 
-OBJTY GVEHHbBIX JKABOTHBIX 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 4 VII 1957) 


Vimetoumeca B IMTepaType JaHHble 0 CoBMecTHOM JleHiCTBHH HOHHSHpYIOWINX 
3IyueHuH UW WHaHWOB Ha X%KMBbIC OpraHu3mbl NpoTHBopeyuBb!. B onbirax, Ha 
MbIIMAaX WHaHHbl 3HaYHTebHO CHM2KalIOT CMEPTHOCTb, BbISBAHHYIO OO/YYeHHeM 
(*°), otHako Ha Kppicax (4), maTyuIKax (5) w mpocrefmmx (°) OHH He OKa3bIBaloT 
BalluTHOoro addexta. Ilporuso- 
eCUHBbIe PeSyJIbTATbI JaloT TaK- 
*Ke OMBITbI C pacTeHusamn (* 1°), 
Ham onpirpl 611M mocras- 
JeHbl Ha 77 + OebIX Kpbicax, 
oO yuaBLUHXCAH PeHTTeHOBCKH- 
ma myuamu (170 xB, 15 ma, 

vabtp 3 mm Al, npogzom«Ku- 

€JIbHOCTb OOyueHua 41 MHH., 
o6ujaax fo3a 500 1r), u ua 339 
MBIMaX pa3HbIX JIMHHH, oOy- 
YaBWIHXCA Y{-JyYaMu pajMoKo- 
OambtTa (Co®) c BappupoBaHueM 
MpofOJMKUTeIbHOCTH oOuyue- 
Hua oT 1 muy. 20 cek. Jo 
90 MuH. u oOOWleH o3bI or 500 
no 800 r.Merontuka o6myuenua 
WM payMoOuooruyecKkad Xapak- 0 
TePHCTHKa MofoMbIrHoro MaTe- a a o he HG: 
PHavla ObIIH MOMPOOHO OMMCaHb! = pyc, 1, Bauaune muanncToro Kanua Ha BbOKUBae- 
panbue (71). L[uanucrbiii Ka- mocts Kppic, o6myueHHEIx 030i 500 r pentreHoBcKux 
uu BBOJUUIN :: BHYTPHOpIo- mayuen: 1— KOHTPOJIb, 2 — BBeseHHe IMaHnucToro 
INMHHO: KpbIcaM — u3 pacuerta KaJIHA Tepe Ey Ese Gee IMaHHCTOrO 
2,5 mr/Kr, Mbiuwiam—no 0,1 mr 

Ha 2KHBOTHOe BeCOM OKOWIO 20 Ir. 

PesysbTaTbl OMBITOB C KpbICaMu U300pParxKeubl Ha puc. 1, u3 KoTOporo BUAHO, 
uTO uepes 20 AHeH Moce OOyYeHHA OCTaIOCb B XUBEIX 22% KOHTPOJIbHBIX 
KPbIC, A H3 XKMBOTHbIX, KOTOPHIM Mepel OOYYeHHeM BBOMIICA WMaHMCTbIM Ka- 
mM, OCTalocb K TOMy »*e cpoky 43%. Takum oOpa3s0M, yalocb, BONpeKH JIN- 
TepaTypHBIM JlanHbim (4), MowyaHTb B OMNbITaX Ha KpbiCaX 3allMTHbI Spex - 
MyTeM BBefeHHA WHaHucToro Kanua. [lostTomMy MoxKHO AyMaTb, YTO MpOTHBOpe- 
UMBbIC JaHHbIe OObACHAIOTCA HE MeXKBUJOBLIMM Pa3IHYHAMU, a KAaKHMH-JIHOO 
IpyrumMu dbaxropamu. MutTepecuo oTMeTHTb, YTO BBeeHve WHaHUCTOTO KaJIuA 
Moce OOJYYeHHA peSKO CHM3HJIO BbIKHBaeCMOCTb XKMBOTHBIX, HPpHYeM MOHH- 
3UIACb HE TOJIbKO OKOHYATeIbHaA BbIXKUBaeMOCTb, HO MH CpeAHAA mposouKU- 
TeJIbHOCTh 2KH3HH; OO/IbUIad YaCTb 2KHBOTHBIX MorMOa B TeyeHue MepBol He- 
Tes. 
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Tlepppie OMbiTbI C MbIIMNaMM Jal pe3sKO OTPHIaTeJIbHble pe3ybTaTbl — BBeTe- 
HHe WHaHucToro KaiWA He YBeHYMBaJIO, a YMeHbUUlaslIO BbIxKABaeCMOCT 
(cM. HwKe, puc. 2 (I cepua)), YrO TaK2%Ke MPOTHBOPeYHO JMTePaTYPHbIM aHHbIM 
E,MHCTBeEHHOe, YeEM CYULECTBeEHHO OT 
JIM4aslacb MOCTaHOBKa HallMX ONbITOB 
C MbIIMaMH OT ONbITOB [,PYrHX aBTOPOB 
(8), 97ro OOmbllad MpoOJMKHTeJIb-| 
HOCTh OOyueHHA (52—60 MuH., 110; 
cpapHeHuio c 5—10 muu.). Ilosromy, 
B UeTbIPeX aIbHeHLWIMX CePHAX OMBI- 
TOB Mbl OOwy4asIH MbIleH pa3HbIxX 
JIMHHVH OLHHMH MM TeMH Xe Jo3amMu 
(500—700 r), aBaemMbIMu 3a pa3Hoe 
Bpems. Bce ocTaJIbHble BapbHpOBaB- 
luue (baKTOPbI, KPOMe MpoOAOJKUTEIb > 
HOCTH OOJY4eCHHA,— JIMHHA MbILeH, 
oI, 03a OOYYeHHA, He OKa3bIBaJ 
CYULeCTBeHHOFO BJIMAHHA Ha pe3yJIb- 
tatpi. [losromy Ha puc. 2 u3s00paxe- 
HbI OTKJIOHEHHA MIPOLMeHTOB BbIKHBAa 
e€MOCTH MbIIWeH OT KOHTPOJIA B 3aBH- 
CHMOCTH OT MpoJoJKUTeIbHOCTH O6- 
ayuenua. Hecmorpa Ha 3HauHTeJb- 
HbIM pa30poc MaHHbIxX, OObACHAIO- 
WWHCA HeOObUIMM YHCIOM KUBOT- 
HbIX B OTJ@IbHBIX rpynnax (no 12— 
16 MbIleli Ha TOUKY), HaslMune Koppe-, 
IAWHH MeKAY MpolosMKUTebHOCTHIO 
oO yY4eHHA MU 3allUTHbIM 93pekToM 
He BbIsbIBaeT COMHeHUHH. Ha stor x 
PUCyHOK HaHeCeHa TOUKa, COOTBETCT- 
Bylollad pe3YJIbTaTaM OTbITOB © 
KPbICaMH, — OHA TakxKe He BbillajaeT u3 OOmleH 3aBucumocTu. Jina craTH4 
cruuecKkoH oOpaOoTKH BeCb MaTepHad M0 oOOJy4YeHHIO MbilleH Obl pa3OuT 
Ha TPH PpyMMbl B COOTBETCTBUM C MpOMOJMKUTeIbHOCTHIO OOy4eHHA. Kak BuLHO 
u3 Ta6s. 1, NoBbILIeHHe BLEKHBaeMocTH B 1-4 rpymme vu CHMKeHHE ee B 3-H — cTa- 


Puc. 2. Bauanue WHaHHCTOrO KaIMA Ha BbOKH- 
BaCMOCTb KUBOTHBIX B 3ABHCHMOCTH OT Ipogos- 
*KUTeMbHOCTH OOsmyueHHA. M306paxena pas- 
HOCTb B BbIKHBaCMOCTH M@K]y OMbITHIMA HU 
KOHTPOJbHBIMH %KMBOTHEIMH; J — MBIA JIH- 
Huu KU, camitbr uw caMKu, 2o3b1 600—800 r; 
(I cepua); 2—mpmmu M, camupt, qo3a 500 r 
(II cepux), 3 — mpi X, camKu, yo3a 600 r 
(III cepua); 4 — mermu M, camKu, go3a 700 r 
(IV cepua); 5 — menu H, camxu, qo3zr 700 u 
800 r (V cepusa); 6 —xKppicel 


Ta6muna 1 


BuIMAHHe WMaHMCTOrO KaJIMsH Ha CMEPTHOCTb MBIINeH, OOY4YeCHHbIX y-JyyaMH B TeueHHe 
pasHoro BpeMeHH 


M3 wux norn610 


Cpeanaa mpokomKn- Bapuaut Uncs10 nate Pasuuua 
TCJIbHOCTh OOsy4eHHA, e xe B 
Aine OnbITAa MbImeh ARE. Cc KOHTpOJIeM 
YHCJIO % 
11,6 KOHTpOJIb 34 29 85,3-+6,1 
(1,316) Lvanan 34 | 14 | 44/24¢8'4 | +44,1410,4 | 14,2 (90,0002 
28,8 Kontpostp 26 23 88,5+6,3 
(18,632) Luann 26 | 18 | 69,249'4 | +19,811,0) 2,9 10,09 
08 ,9 KoutTpowb 36 Als) 36,1-+8,0 F } 
(52—64) [luaunn 35 | 23 | 65:8t8'9 | —29,7b11,3 | 6,2 10,012 | 


THCTHYUeCCKH BMOUHE AOCTOBEPHO, TOrMa Kak BO 2-ii Tpyune BbkKHBaeMOCTH; 
MOBbICHJIaCh He3HAUMTeJIbHO. | 


BIBOX O BIMAHHM MpOJOJKHTebHOCTH OOyueHHA Ha 3pdekT wuanHucToro 


Kavu. 
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OTH pesyJbTaTbI 


NOATBepK Mawr Ce aHHbIAy 


PesyJIbTaTbl HalHX ONbITOB C WHAHMCTbIM KaJIMeM Ha MBIIUaX HeCKOJIbKO 
(AOMHHaloT JaHHbIe NO BJIMAHKIO Ha oppeKT OOy4YeHHA OKUCH yrseposa (!2,1%). 
iTO BellleCTBO B OMblTaX Ha PaCTHTeIbHbIX OObeKTAX YCHJIMBaO MyyeBoe M0- 
pexenve, Ipwuem sdPekt Bospactal Cc yBeMYeHHeM BPeMeHH BO3elcTBUA 
KHCH yrviepoqa. Kuur, Ilnetiyepman u Caxc (2) o6bacHstoT STOT a:ppekT Tem, 
TO pH OJOKMpOBaHHOl Nok WelicTBueM OKUCH Yrvlepoya WHTOXpoMHOM cucTe- 
le B KI€TKaX paSBUBaeTCA KOMMeHCaTOPHOe AbIXaHHE 3a CUET IKEJITHIX (EPMCHTOB, 
PHHUMaIOWIMX Ha ceOA PYHKUMIO TePMMHAIbHBIX OKCHa3, IIpHueM B KayecTBe 
jOHEYHOTO MpOAYKTa OKHCIeHHA OOpasyeTcA He BOJa, a Hepekucb BOsoposa. 
» TO K€ BPeCMA H3BECTHO, UTO MepeKHCH CaMH OKa3bIBaIOT Ha XKUBbIC OPraHH3MbI 
RUCTBUe, CXOMHOE C eliCTBHeM HOHH3HPYIOWNX usyuennit (44°), B To BpeMa 
aK KaTaJla3a, Ppa3Jlaraloulad MepeKHCb, ABJIACTCA 3allLMTHBIM BelecTBoM (3, 1”). 
CBA3H C TEM 4TO UMaHHAbI HW OKHCb yrviepoda OKa3biBaloT CXoyHoe JelicrBue Ha 
MTOXPOMHY1!0 CHCTeMY, MOXKHO NpednodaraTb, 4YTO M B HaLlllMX OMbITax Bospa- 
rane NOBpexkaroulero s@cpeKTa C YBeEMMYeCHHeEM MpPOLOJMKUTEbHOCTH OOY4e- 
A MPOUCXOMUT 3a CUeT Toro Ke MexaHu3Ma. Hain pes ysbTaTbI OTMMUAIOTCA OT 
MOMAHYTHIX OMbITOB C OKHCbIO Yrvlepoa TeM, YTO B HUX HaGIOMaOCb He TOJIbKO 
(CHJleHHe JIydeBoro Mopaxkenus, HO, Ip KpaTKOBPeMeHHOM OGY4eHHH, UM ero 
blaOeHue. BepoxTHo, 9TO CBA3aHO He C Ppa3zJIM4HAMH B LelcTBHN 9TUX PepMeHT- 
IX AJLOB, a C OCOOEHHOCTAMH NOMOMbITHOFO MaTepHawla, TaK KaK Ha MbIlllaX OKHCb 
irmepoda, NOoOOHO WHaHuaM, OKa3blBaer 3alllHTHbIit addextT (°, 18). Mbt ZyMaem, 
fro OOULMH schdbeKT WHaHHCTOFO KasIMA Mp OGMYYeHUN OCYIecTBIAeTCA 3a C4eT 
YX Pa3HbIX MpoleccoB, yeJIbHbIM BeC KOTOPbIX MeHAeTCA CO BpeMeHeM. OGile- 
SBeCTHO, YTO IPH OOJTYYeHHH B YCJOBHAX THMOKCHH JIY4eBoe MopaxkeHie YMCHb- 
aiaetca (4,19). Ilostomy BMouHe BePOATHO, YTO CYMMapHBIi scbekT WHaHUcToro 
aIMA Ha CM€PTHOCTb OOJYYeHHHIX X%KHBOTHHIX CKIaIbIBaeTCA U3 OAaTOTBOPHOTO 


DeMHYIO KOMMOHeHTY eHcTBHA WuaHuga. B 9rux oMmbiTaX MbIlleH oOmyuasH 
| TeveHue 52—90 muu., T. €. B TeX YCJIOBHAX, Kora MpeoOsafaer BpesHoe jeli- 
; Bue UMaHuctoro Kaua. 3a 30 MHH. 20 OO.TYYeHHA 2KUBOTHBIM BBOJMJIM BHYTPH- 
prOluHHHO no 15 mr WucTenHa, a HeMocpelCTBeHHO Nepex o6y4eHnemM no 0,1 mr 
MaHHCTOrO KaJIHa. 


Ta6auna 2 


Buvanve WHcTevHa HM WHaHHCTOrO KasIMA Ha CME€PTHOCTb MbIllleH, OOJIYYeHHBIX 
y-1y4¥amu 


M3 wux nor“u6n10 


Uucno oe Pasnuma : 
Bo Bes Onera MbIiMeH ate Cc KOHTpovieM ‘s £ 
qHCIO % 
| Koutpoup Zor | 84“)! 52 5-47,9° = ve ~ 
Llucrenn (15 mr 3a 30 muu.)| 36 15 41,7-+6,5 +10,8+11,4 | 0,9 | 0,36 
Inanug (0,1 mr 3a 5 muu.)| 36 26 72,2+7,5 | —19,7+10,9 | 3,95 | 0,06 
Lucreug + nHanny 36 9 25,0-+7,2 +27,5+10,7 | 6,0 | 0,014 


€3YIbTATbI STHX OMBITOB, IPHBeeHHBIe B TAO. 2, MOKasbIBaIOT, 4TO MOA BO3- 
eliCTBHeM I[MCTeHHa BbIKHBaeMOCTb MoBbicuiacb Ha 11%, No BANAHHeM WH- 
McToro KasIMA MoHU3HNacb Ha 20%, a MpH COBMeCTHOM Bo3JelcTBHU OOOHX 
ecTB MOBbIcuslach Ha 28%. Takoii pe3yibTaT COBepIeHHO HeOObACHHM, 
WM CUMTAaTb, YTO 3allluTHOe FelicTBue WHCTeHHa WM WHaHua CBOAMTCA TOJIbKO 
(bu3HKO-XHMH4eCKUM MeXaHH3MaM ('°), HO OH HaXOAMTCA B MOJIHOM COOTBET- 
rBMUH C BbICKa3aHHOM runore30: NoJyYeHHbIH NMapalOKcaJIbHbIM pesybTaT 
leyeT OObACHATS TeM, UTO OOLIMH s*pekT WuaHUJla CKMabIBaeTCA M3 [BYX 


3akas 1963: 409 


MpoweccoB, H3 KOTOPbIX WMCTeHH JelicTByeT TOJIbKO Ha OfMH. B pesyabTaTe CH) 
MaeTCA WIM ocaOAeTCA BpeHaA KOMMOHeHTa HW MpOMCXOAHMT CYMMHPOBaHt 
3allluTHoro adbekTa WMCTevHa C 3allHTHOH KOMNOHeHTOH eHCTBHA UMaHuya. 

OnucaHHble BbIlle OMbITbI MOKa3bIBalOT, YTO OLHHM H3 YCJIOBHH, ONpeseAk 
IMX MpoABeHHe 3alllMTHOrO shPekra WHaHuOB, ABJIACTCH NPOLOJM2KHTEbHOC: 
OOMYYeHUA; IPH MpOuNX paBHBIX YCIOBHAX, IPH KOPOTKOM OO/yYyeHHM MpelB 
puTembHoe BBeeHHe WHaHHCTOrO KaJIMA aeT 3aMeTHOe CHW2KeHHe CMePTHOCT. 
Tora Kak MPH MpofouKUTebHOM OOMYYeHHH CMepTHOCTb MoBbillaetca. Bo 
MOKHOe OObACHEHHE STOH 3aKOHOMEPHOCTH, a TaK2Ke Pe3YJIbTaTbI OMBbITOB | 
KOMOMHHPOBaHHOMY Bo3eHcTBHIO WMCTeHHa HW WMaHua TOBOpAT B MOb3y TOF 
UTO B Ppa3BUTHM sy4eBorO MopaxKeHHs HW MPH 3alllMTe OT Hero CyYIeCTBeHHY 
poulb MoryT urpaTb ONOXHMHYeCKHe MpOMeccbl, B YaCTHOCTH Mpolleccbl OMO 
ruuecKOrO OKHCJIeHHA. 


VuctutyT Ovoj0r“u Iloctynuso 
Ypasbekoro dumnana Axayemun Hayk CCCP 25 VI 1957 
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Joxnxane Akagemun nayrx CCCP 
1957. Tom 116, Ne 3 


BHO®HSHKA 


HW. M. WATIHPO 


O TYMOPAJIBHOM MEXAHH3ME JIHCTAHIMOHHBIX BJIMSHAM 
MOHHM3HPYIOLWEM PAJXMAUWMM HA MPOWECC KJIETOUHOLO 
AEJIEHHA (10 JAHHbBIM ONbITOB C NAPABHO30M) 


(ITpedcmaezeno akademuxom H. H. Illmaaveaysenom 4 VI 1957) 


| Cpenu pasHooOpasHbiX H3MeHeHHIi, pasBUBaIOMXCA B OpraHH3Me pH vy- 
YeBOH peaKI[MH, OHM ONpeleAIOTCH HeMOcpeACTBeHHBIM JeliCTBHeM pajMallun, 
Tora KaK pyre HOCAT oTpaxKeHHbI Xapakrep. YJembHoe 3HaveHHe Kaxkoro 
/H3 9THX MYTeH BOSeHCTBHA PawuallMu Ha OTJebHbIe MPOABMeEHHA y4eBOH Go- 
MesHH W3y4ueHo HefocTaTOuHO. XOTA AHCTaHUMOHHbIe H3MeHeCHHA MOKasaHbl Ha 
MeHbIIeM 4MCIe MpHMepoB Mo cpaBHeHulo c addeKTaMu Np HeMocpeCTBeHHOM 
JeHCTBHN JIY4HCTOH SHeprHuv, OAHAKO C HMMM CBAB3bIBaIOT PAM YaCTbIX MposB- 
JeHHM Jy4eBoH OowesHH. OrparkeHHble 9¢cpeKTbl, BOSHUKalolive pH o6yueHuH 
OpraHH3Ma, Hapylla1oT HOpMasIbHoe TeveHHe pAla BaxKHeHMWIMX CTOPOH OOMeHAa 
BelllecTB (HaMpWMep, CHHTe3 HYKJIeHHOBbIX KucoT (*—4), dyHKUMIO *ee3 
BHYTpeHHell CeKpellMH Mpollecca KseTOouHOrO JedeHuA (°) uw gp.). WapoKxo 
PpacnpocTpaHeHHaA THMoTe3a, OObACHAIOMaA MeXaHH3M JMCTaHUMOHHbIX BJIH- 
AHUM OOpas0BaHHeM PaMOTOKCHHOB, He€CMOTPA HA MHOFOUNCJIeHHbIe padorbl 
(°-4}), M0 cuxX Mop ocraerca HefocraTouHO apryMeHTHpoBaHHol. Hexoropbimu 
MCCIeloBaTeIAMH OblIO MOKa3aHO, YTO KPOBb OOJIYYCHHbIX XKMBOTHBIX H 4eJIO- 
BeKa oOOslalaer TOKCHUeCKHM JlelicTBHeM Ha pacTHTebHble OObekTHI (12-71%), 
3alepoKHBaeT POcT KYJbTypb!l :bHOpoOmacTow u OaKTepuli (*4), BbISEIBaeT pa3- 
BuTHe JelikoneHun (1,1%) uw jaxe NpHBOLUT K ruOeiM HeEOOMYYeHHbIX HKMBOTHHIX 
(7). Hy2KHO, OJHaKO, OTMeETHTb 4TO MOMOXKeHHE O CYWIECTBOBaHHH B KPOBH 06- 
JIYSCHHbIX YKMBOTHBIX TOKCHYeCKHX BeLECTB, BbI,BHraeMoe PAOM aBTOPOM, IIpu 
icrporoM aHamu3e dakTHUeCKHX MaHHBIX MpelcTaBAeTCA HeMOCTaTOYHO oKa- 
3aHHbIM. Panee (5) Hamu ObluIO NOKa3aHO, 4TO PeHTTeHOBCKHe JIYYH Ha MHTO- 
THYeCCKYIO AKTHBHOCTb 9MUTeIUA POFOBHIbl OKa3bIBalOT KaK Me€CTHOe, TaK H IM- 
CTAHUHOHHOe JeHCTBUA, IPUHUMMMasbHO OTMMUalOlHeca OMHO oT Apyroro. Ec 
B OTHOMICHHH HeMOCpeACTBeHHbIX BJIMAHHH MOHH3HPylolleH pafuallMu Ha KJle- 
TOUHBIE CTPYKTYPbI CYULECTBYIOT JOBOJIbHO XOPOWO paspaOoTaHHble TeOpHH, TO 
MeXaHH3M JMCTaHUHOHHbIX BO3AeHCTBU WO CHX Mop ocTaeTCA MaJIO H3Y4eHHBIM. 
Kasalocb BepOATHBIM, UTO CHH2KeCHHE MHTOTHYeCKOM AKTHBHOCTH SNUTeIMA po- 
TOBMIUbI Mp 2KpaHHpoBaHHM TosMOBbI HW OOJYYeHHM OCTAJIbHbIX Y4aCTKOB Tesla 
CBASaHO C ILMPKYJIMPYIOUuMuM B KpoBH (akTOpaMH™, CHOCOOHBIMH MOBJIMATb Ha 
Hpollecc KlerouHoro elweHuA. B HacToAlleM cooOlleHHH ClemaHa MOMbirKa 
Ha MojlemH MapaOMoTu3MpoBaHHbIX %KHBOTHBIX MOMOUTH K pellleHHIO 9TOrO 
BolIpoca. 

OKCNePHMeHTHI ObIIH MpoBeeHbl Ha HHOPeHbIX NOMOBO3pebIX MBIWAaX JIM- 
nui AuC;, (uepxpie). aa onbira noxOupaJiucb Napbl OAHOFO Nowa, Beca H No- 
Mera. Onepalua mapa6uo3a mpoBoyusacb mo Metony Byncrep u Meliep (**) 3a 
7—10 que Qo o6myuenua. CulnBpanu KOKY, MOMKOKHYIO KsleTYaTKY, MbILILbI 


* He npeqompenenaa MpHpogbl BeULeCTB, OTBETCTBEHHBIX 3a OCYULeCTBCHHe THCTAaHUMOHHBIX 
BAMAHM palHaluMH, ANA NPOCTOTH! H3M0XKeHUA MbI OyXeM OOO3HayaTb MX Kak *aKTOpbl. 


© Att 


OproulHoli creHkKH. Bproulnble mosocrd NapTHepoB He cooOuasIucb MexK Ly coooi. | 
Baio nocrapsieno 2 cepuu akcrepHMeHToB. B oOeux CepuAX ONbITOB JIeBOro Ma-} 
paOvoHTa MeNMKOM 3all[MaM CBHHILOBBIM 9KPpaHOM (TOJIMMHa CTeHKH 3 MM) 
C OTBePCTHeM JIA MecTa CpallleHuA 2%UBOTHBIX. M3mepeHuA C MOMOMIbIO KOHeH-} 
CaTOpHOro Jo3MMeTpa MOKa3asiH, YTO JeBbIM MapaOMOHT B STHX YCMOBHAX NONY-f 
yan Jo 1% uazysenua. B I cepuu npaBoro NapTHepa ToTaJIbHO OOMy4aIH NO-} 
30H 700 r (190 kB, 15 Ma, @unprppr 0,5 mm Cu + 0,75 mm Al, paccrosnue 25 cM, 
MoUHOcTb Wo3bt 84 r/mun). Bo II cepuu onbiroB y npaBoro MapTHepa 29kpaHu-} 
poBaJIM TOOBY CBMHUOBOH MiacTHHKOH TomUMHOK 3 MM uM OO/yYaM OCTAaJb-} 
Hble yuacTKuH Tea. Jlo3a u ycsOBHA OOYYeHUNA Ob aHaJIOrHUHbl TAKOBbIM} 
B I cepun. . 

Marepuan fa uccieqopanua-B I cepuu Onin B3aT uepe3 6 yac., 1, 3u 5 cy-f 
TOK, a BO BTOpolt cepuH — uepe3 | u 3 cyroK Nocane OOlyueHuA. PKUBOTHBIX 3a-§ 
6uBasH Lekanurauuett B 10 vac. v JIMLUb B OMbITaX MpOMOMKUTeMbHOCTHIO 6 Yac.—} 
sp 17—18 uac. B coorsercrsyrolliee BPeMA CYTOK OblJlIa OllpedesieHa HOPMaJIbHaA} 
MUTOTHUeCKad AKTHBHOCTb JMHTeEMUA POTOBHUbI Y KOHTPOJIbHbIX MbIWeH — Mapa-ff 
6MOHTOB, He MospepraBliuxcaA BosfelicrBulo*. Onepallua mapaOuo3a HM B KOH-G 


TaoOauna 1 


Murtotwyeckast aKTHBHOCTb 9SIHTeIHA pOroBHIDl 
y KOHTPOJIbHbIX MbllWeiH — mapaOHOHTOB H OHHOUHDIX 
XKMBOTHBIX (Ha 100 nome 3peHus) 


SI Ow 
Bpema cy ToK dKupotupie | & Q |Cymma Mutosos| = 38 
3) LS) 
Fx ee 
40 4ac. Tlapa6uouTpr 17 228 ,2+13.8 0 
OuHoUHbIe* 24 232 47,7 0 
‘ 17—18 uac. Mapa6nonT pt 6 148,7+21 0 
Onunounpie* 19 106+10,2 0 


* TlaHHble B3ATbI H3 cOOOMeHHA (5). 


Tposle NpousBosHach 3a 8—13 Hel Jo 3a60K. U3 Tra6x. 1 BugHO, uTO Be M4MHBI} 
MHTOTHYeCKOH AKTHBHOCTH Y KOHTPOJIbHbIX MblllleH-NapaOHOHTOB He oTmH4Aa-} 
OTCA OT TAKOBbIX Y OMMHOUHBIX 3}OPOBbIX MbILeli, 3AOHTHIX B 9TO 2KE BPCEMA CYTOK. | 

Marepuvayt (buKcHpoBadld B XuAKocTAX HapawiuHa — Kppiopa umn Dysua,} 
MIPHPOTOBIAIM TOTAIbHbIe MpellapaTbl PpoOroBullbl, KOTOPble OKpaliMBasH Trema-s 
TOKCHIMHOM Kapayun, Opauxa uau TemManayHom. Murosbl noscunTbiBaAy 
B 100 nowix spenua oOuleh nonjaqbio 1,19 mm?. B 1 nome 3peHusa pacnomara-| 
noch 203,9 + 1,9 knerox. Y KaxkKoro KHBOTHOFO COCUHTHIBaJIM MUTO3bI'B O6E4I 
ux porosnlax (10 100 noneli 3peHuA B KaxK Joli), 3aTeM pe3yJIbTaTbl YCpeqHAVIN.| 
TlonyyenHad BeW4uHHa CYKuWa MWOKasaTesleM MUTOTHYeCKOH aKTHBHOCTH. 
y JlaHHoro %XMBOTHOrO. | 

Onpitst I cepuu noKa3aiH, 4TO y OOY4eHHOrO MapTHepa H3MeHeHUA KuIe-| 
TOYHOTO eleHHA XOPOlIO BOCMPOM3BOAAT TaKOBble Y TOTaIbHO OGJY;) 
YeHHOrO TOH 2e Jo30H OAMHOUHOTO X%KUBOTHOFO Kak MO KOJIMYeCTBY MHTO30B 
B KakbIi CPOK HaOJIOAeHHA, TaK M MO MpoweHTy KileroK C XPOMOCOMHBIMH 
adeppaliuamu (Ta61. 2 4 3).Uepes 6 vac. nocme OO Y4eHHA MUTOTHYeCKad aKTHB-| 
HOCTb OKa3bIBaJlaCb PaBHO HYJHO, a 3aTeM MOCTeMeHHO Bospacrawa, HO M 4Yepes 
5 CYTOK oCTaBaJlacb elle NouTH B 2 pasa HuxKe HOpMasbHOl. Uepes 24 uaca o6- 
Hapy2KeHO MHOrO HeHOPMAaJIbHO JeAULHXCA KNeTOK. Uveso ux ¢ JOcTORepHO- 
CTbIO BO3pacTao Ha 3 CyTKH MpuMepHo Ha 15°/,. Uepes 5 anelt mpomenrHoe 
cofepKaHHe KJIETOK C XPOMOCOMHBIMM aOeppallMaMH MOHMKasOCcb, npH6wmx«Ka- 
ACb K TaKOBOMy Yepes 24 yaca. 


= ; ; 

Orauunit MexKAy JMHHAMH Aw Cs, He yaJIOCb BIACHHTb HU B KOHTPOJIbHOH, HY B MO: 
OMBITHOM CCPHAX, YTO TOSBO/IMJIO B HaCTOALe paboTe OObeAMHUTb TaHHble, MOMyYeHHEIe Mo 06e- 
YM JIMHHAM. 
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Wao mon tea eZ 


OOmee Komn4ecTBo MuTO30B Ha 100 none spenua B aMHTeHH POroBHUDl mlapaOuvouToB 
MH OJMHOUHBIX MbIINeH MOCJe penTreHoBcKoro ob6syyenua 700 r 


any Bpema mocue o6.1yueHHA 
Ef Conepxanue onpita 
fel 
hans 6 uac 1 cyTKH 3 cyTOK 5 cyToK 
{-a O6nyuenHpit MapabuouT 0 (5) 36,3+38,7 (7***) 82,7+14,4 (9) | 126,2419,3 (4***) 
OkpaHHpoBaHHblii napaou- a 2 
OHT 97,2+19,8 (5) 175,8+20,3** (7) | 158,7+22,8 (9) 223,5+83,0 (4) 
2-a O6snyueHHEI mapa6uont 
¢€ 8BKPaHHpOB. rosoBoit _ 162,5+15,4 (8***) | 152,2+14,6 (5) == 
OKpaHHpOBaHHbiii napa6u- : 
OHT ~ 175,8+20,3** (8) | 156,4+24,4 (5) = 
3-a * O6sy4eHHOe OFHHOUHOE 2KH- 
BOTHOe C 8KPaHHpOB. ro- 
; OBOLi 119,6+8,2 (8) 85,8+16,2 (8) 79,7+44,1 (9) 194+19,9 (9) 
4-3 * ToOTaNbHO OOy4eHHOe ODH- 
HOUHOe 2KHBOTHOE 0 (7) 42+7,4 (6) 87+10,7 (10) 151+12,3 (7) 


IIipumMewanue. B ckoOKax yKasaHo GHCIO 2%KHBOTHEIX. 


* TMlannbie B3ATbI H3 coobmenua (5). 


' ie TlonyueHo 3a cueT O6BEAHHEHHA PesyNbTATOB NoscueTa wuca MUTO3OB y HeOOJYYeHHBIX MapaOuoHToOB 
u 2 rpynn. 


| eS ae PpyNMbl ONITOB Obl MpoBexeHbI Ha MbIWax O6cHX JHHHH, B OcTaNbHbIX 9KCNeCPHMeHTAX — TOJIbKO 
| Ha sHHHu A. 


AATOWL Mae 


KojuuecTBO MaTOJOPHYeCKHX MHTO3OB Y TOTAaJbHO OGY 4eH- 
npix 700 r mapa6HoHTOB HW OAHHOUHBIX MbIWeH 
(Ha 200 anacas) 


Bpema mnocne o61y4eHHA 


2KuUBOTHBIC 
6 ac. | 1 cyTKH | 3 cyTOK 5 cyToK 
Tlapa6uouTpl 0 72% +4,5% | 88%+2,38% TI%+3% 
Onunounsie (13 (5)) 0 = |66,5% +3,3% ]81,5% +2,7% | 74%+3,1% 


Y 9kKpaHupoBaHHoro (seBoro) NapTHepa MHTOTHYeCKas AKTHBHOCTb lpe- 
TepMepasia CBOeOOpasHble H3MeHCHHA, BeCbMa HallOMMHaBIlIMe M0 CBOeMY Xapak- 
Tepy HW MHaMuKe paHee OMMCaHHbIe Y OMMHOUHBIX 2KUBOTHBIX, Y KOTOPbIX 9Kpa- 
HUpoBalM ToJoBy HM oOy4aIH OCTabubIe yuacTKH Tela (puc. | nu Tab. 2). 
Uepes 6 sac. nocule o61yYeHHA MUTOTHUCCKad AKTHMBHOCTb Y JeBoro MapaOuouTa 
He OTIMUaacb OT TAKOBOH B KoHTpouie. Uepes 24 aca oTMeyaocb YMeHbIleHHe 
MUTOTHYeCKOlH aKTHBHOCTH mpuMepHo Ha 23% of HopMbl (fgif¢ 53,9 + 
+24,5, P<0,05). Uepes 3 cyrok MuToTHYUeCKan AKTMBHOCTb OCTaBaJlacb MpH- 
6IM3UTebHO Ha TOM Ke YpOBHe, AOCTOBePHO OTMHYatcb OT HOPMaJIbHOM 
(P < 0,05), a uepe3 ScyToK KOMHUeCTBO MUTO3OB BOCCTAHAaBJIMBaJIOCb AO HOPMEI. 
Hatronornueckue (bopMbl MUTO30B OTMeYeHbI He OblvIN. 

Takum oOpa3oM, aHHble I cepuu oMmbiroB MOKa3a/IM, YTO pH Jy4eBoH 6o- 
JIC3HH B KPOBH MMEI0TCA BelllecTBa, CIOCOOHbIC BbISbIBaTh BPeMeHHOe YrHeTeHue 
MHTOTHYeCKOH AaKTHBHOCTH. OTH (akTopbl OvlarowapA HaIMYHIO JOBOJIbHO HH- 
T@HCHBHOFO OOMeHa KPOBbIO MEXKLY NapaOHOHTaMU”* MOABJAIOTCA B KPOBEHOCHOM 
pycule HeoOyYeHHOrO NapTHepa HM BbISbIBaIOT Y H€TO CHWXKEHHE UHC/Ia MUTO3OB 
B SIIHTeIMM poroBulibl. Pasim4unA B [MHAaMHKe W83MeCHeHH MATOTM4eCKOM aKTHB- 
HOCTH y OOJIy4YeHHOrO M HeOOMYYeHHOrO MapTHEPOB OObACHAIOTCH MeCTHBIM Jeli- 


* OOmeH KpoBblO Mex Ay NapaOvoHTaMH BosHHKaeT Ha 3—4 JleHb Nocwe onepalluu, 4TO Jo- 
Ka3bIBaeTCA C MOMOULbIO MeUCHbIX SPHTPOLWMTOB, BBCCHHBIX B KPOBCHOCHOE pycO OAHOFO U3 
napTHepos, H papeH 0,66% B 1 mun. (9, °°). 
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CTBHeM PeHTTeHOBCKHX JIy4el Ha MepBoro — u PakTOpaMH, OCYLeCTBJIAIOWLUMU 


ero. 

AMCTAHUMOHHBIe BIIMAHHA, Ha MocmeqH f 
O6patiano Ha ceOA BHMMaHue TO OOCTOATEMbCTBO, UTO KOMMYECTBO eH 
UWHXCH KJI€TOK B SIKTeIHH poroBHulbl yepe3 | u 3 cyToK Nocae OOy4eHUA y 3a- 


ILMIeHHOrO NapaOvoHTa OBIIO | 


100 


B 2 pa3a BbIllle, YEM Y OJHMHOU- 
HbIX MbIllel C 3k paHupoBaHHolt 
rouIoBoH (cM. Ta. 2). Yka3aH- 


Sess 


Yucno mumos0b 6 % k Hopme 
Shae seas 


% 
S 


9KPaHHPoOBaHHU TOJIOBbI OOJY- 
yaeMoro MapaOHoHTa MUTOTH- 


S 


Cy 72 *Ovae POTOBHIIbI y Hero He JO/MKHA 

pers nocne bay vewdH OTMMYAThCA OT AKTHBHOCTH y, 

MNOJIHOCTbIO © SKPAaHHPOBAHHOTO. 

Puce. 1. J u 2 — Heo6nyuennbie MapaOHOHTb!, cooT- llapTHepa { 
BeTCTBEHHO, I u II cepnit, 1’— OOIyYeHHEI Mapa6uour, p Pa: / 
2’ — o6yyennpili MapaOwoHT ¢ 9KpaHupoBaHHoll ro- Aas NpOBepKH BbICKa3aH- | 


AOBOH, 3 — o6.yYeHHOe OAMHOUHOe *KUBOTHOR C skpa- HOTO MpeAnovloKeHuA UW Obla | 
HHPOBaHHOH Touosoli, 4 — oOnyyeHHoe of_nHOUHOe mpopegeHa Il cepua onpiros. 
Kak BugHO 3 Ta6m. 2, B STHX | 
SKCIePHMeHTaX KOJIMYeCTBA Je- } 
AAWLAXCH KeTOK Yepes 1 nu 3 cyToK mocae oOy4eHHA Y JeBoOro HM MpaBoro | 
NapTHEPOB XOpoWlo coBNalanu y ObIIH TaKxKe B 2 pasa BbIlle, YeEM Y OH- | 


7KHBOTHOe 


HOWHBIX MblleiH (P < 0,01 un 0,05) ° 


. 


Takum o6pa3om, Pe3yJIbTaTbl STOH CepHu OMBITOB NOATBEPAWJIH Hane | 
B.KPOBH OOJIYYCHHBIX 2KHBOTHBIX BeulecTB, YrHeTalouluxX Mpollecc KeTOUHOrO Je- 
Jl@HHA, H MOKa3asiM, YTO KOHUeHTPalluaA HX B KPOBH MapaOwoHToOB, cya Mo | 
KOHEYHOMY aiekty, B 2 pasa Huxe, uem Y OMHHOUHBIX OOJLYYCHHBIX XKMBOTHBIX. | 

a OCHOBaHHH U3J10%KeCHHOrO MOXKHO MONaratb, uo AMCTAHUMOHHBIe BIMAHHA | 
pafvallHH Ha Mpollecc KerouHoro JeneHuA OCYILCCTBJIAIOTCA B OCHOBHOM 3a | 


cueT UMPKYJMPYIOUlUX B KpoBH cbakTopos. 
Muctutyt Mopdonoruu xuBoOTHEIX Tloctymuso0 


uM. A. H. Cepepuosa 5 31 V 1957 
Axaylemun nayK CCCP 
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HbIe PasJIMYHA Ka3aJIOCb BO3- | 
MOXHbIM OODACHHTH JIBYXKpar- | 
HBIM pa3BeeHHeM YIOMHHaB- | 
IWMXCA BeUeCTB B KPOBH Mapa- | 
OHOHTOB MO CpaBHeHHIO C OfH- | 
HOWHBIMM XKHBOTHBIMH, 3a CueT} 
uero MpHMepHo B 2 pasa ocma6- | 
aanca appext. Ec sto mpes- | 
TlouIoxKeHHe cCipaBelIuBo, TOF 
Ce€NOBaO OXKNaTb, YTO MpHy 


yecKaH aKTHBHOCTb 9SMUTeIHA f 


HTornagn Akagemun nayrxr CCCP 
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TEXHHYECKAA PH3HKA 


C. A. BEMJIEP, B. WH. JIAXTMAH w axagemux Tl. A. PEBAHJLEP 


_AJICOPBILMOHHOE IWIACTH®MUWMPOBAHHE MOBEPXHOCTHOrO 
CJIOA MOA BJUIAAHHEM CMA30K IIPH OBPABOTKE METAJIJIOB 
AABJIEHHEM 


O6nr4HO CUNTAIOT, YTO JelicTBHe CMa30K pu OOpaborke MeTaJIJIOB aBJleHHeM 
CBOJHTCA K UX CNOCOOHOCTH NOHMKaTb BHellHee (rpaHH4Hoe) TpeHHe MeEXKLy 06- 
paOaTbIBaeMbIM MeTaJIJIOM HM HHCTpyMeHToM. IIpu 3TOM XapaKTepHCTHKOH cMa- 
30UHOrO JleHCTBUA CYKUT KoMPPuLMeHT TPeHUA. 
Mbt noka3auu, uro Hav6ou1ee XapakTepHbIM B JelCTBHM KAAKUX AKTHBHBIX 
€Ma30K lIpH OOpaOoTKe MeTaJJIOB JaBIeHHeM ABJIAeTCA He BHelIHee TpeHHe, 
a COMpoTHBeHHe OOpaOaTbIBaeMOro MeTaJJIa TeYeHHIO B TOHYAHLIeM MOBepx- 
| HOCTHOM CJloe. DTO CONpOTHBeHHe OMpelenAeT BEMUMHY KacaTeJIbHbIX HallpsA- 
“WKeHMM, BOSHHKAIOWMX B MOBeEPXHOCTHOM Culoe AeopMupyemoro MetTasia. BMe- 
cTe C TeM, 2KHJ[KHe aKTMBHbIe CMa3KU pe3KO CHWKalOT BeEJIMYMHY JOMOHMTeIb- 
HOH CABHrOBOH JedopMallMu NOBepXHOCTHOrO CJIOA OOpaOaTbIBaeMOrO MeTaJIJa, 
KOTOpad B 9TOM CJIyyae COCpeOTOUMBaeTCA B TOHYAMLIEM MwacTHpPHUApoBan- 
HOM csoe (},?). | 


Al/ MM? rat 
50 
Ey NCC Memewrmoemanrs ee eos f 
| ‘as, 
20 
Ww 
10 
0 ioe 20 0 % 
E _S 
Pue. 4 Puc. 2 


Puc. 1. Mamenenne «acbexTHBHOro» KosPUulWeHTa TPeCHHA U, B 3aBMCHMOCTH OT YHCJIa NOBTOP. 
HEIX MpomycKos n: / — cTatb, 2 — Melb, 9 — OMeQHEHHAA CTaJIb 


Puc. 2. Usmenenue 7, kI'/MM? B 3aBHCHMOCTH OT CTeleHH AePopMallMH € MPH BOMOYCHHH aJIOMH- 
Huesoii momocku: | — okTaH, 2 — MeTHJIOBbIM CNMpT, 3 — OKTHNOBbIH CIMPT, 4 — OJ1€H HOBBIM 
cHupT 


Ecau MoulocKu cTaiH WIM MeqH NofBeprHyTb ryOOKOM BBITAKKE C yTOU- 
HeHWeM Ha MpHOope c ynpyruMmu MaTpuliamy (°), To dekTuBHbli» kosppulnenr 
tpenua P/N = p, oKaKeTcA NopsyKa eXMHUUBI. Ecum cTasibHol oOpasell npen- 
‘BaPHTeJIbHO MOKPLITb TOHKHM CJIO€M MEH, TO Mp TOW 2Ke CTemeHH neopmallnuu 
(25%) 5 nonusurcs no 0,3—0,4 (puc. iO 
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Peskoe yMeHbluleHHe «<adcbeKTHBHOTO» Koa@ullueHTa TpeHuA (raHreHUHaJlk J 
* Horo ycHJIMA) TIpH NOKPbITHH TOHKHM C/IOeM MeH Hesb3Ai OObACHHTh NOHWK a 
HHeM BHeIHerO TpeHHA, TAK KaK JI MeJHbIX M CTAJIbHbIX MOJIOC ty MONTH ORAS 
HaKOBO. Takum OOpasom, 3ToT acekT OOYCOBIMBaeTCA NOKaM3alnen MlacTHy) 
yeCKOrO TeYCHHA B TOHKOM CyJloe Gosee MAFKOFO MeTaJJia MOKPbITHA. . 
Tloka3aHo TakxKe, uTO Ooslee MpouHbIe TOHKMe MOKpbiITHA (asoTHpoBaHHew 
I\eMCHTHPOBaHHe, XPOMMPOBaHHe) YXYAWalOT Mpollecc BbITAXKKU, YBeHIMBAss 
TaHreHUMaIbHble ycuuiua. Hanpumep, pu BbITA2KKe Meg Bcyxyio P = 600 Ky 
a Mey, MoKpbiToli TOHKUM cloem xpoma, P = 700 xl. IIpu 9ToM B TBepAOM TOH yy 
KOM HOKPbITHH BCJIENCTBHe €fO XPYMKOCTH BOSHUKaIOT NMOMepeunble TPellMHbly 
Mexanuyeckue CBOMCTBa TOHYaero MOBepXHOCTHOFO CJIOA MOryT Xapakye 
TePH30BaTbCA COMPOTMBeEHHEM CABUTY (cpe3y) 7 3TOFO CNOA. OKa3as0Cb, ITO 7/8 
IIpH BOJIOUeCHHH MeJHOM MOMOCKH, NOKPbITOH TOHKHM CJIOeM OJIOBa, NO Halll 
ombiram (2) MpakTHuecKH paBHO CONpoTUBJeHHIO cpe3a CaMoro osloBa (71 =i 
=3 kI/mm?). Oru pesybTaTbl HAXOMATCA BCOOTBETCTBHH C paHee MOJYYeHHbIMIE 
IpH W3YYeHuH 3aKOHOMepHocTell BHEIIHeErO TpeHHA JaHHBIMH (4, ah 
JlabHeline uccieOBaHHA MoKasaJIM, YTO 7,1, BbIUHCJIeHHOe H3 HallIMX U3 
Mepeunit (?), He 3ABHCHT OT MCXaHHUeCKUX CBOHCTB OCHOBHOYPO MeTaJJa, MpedBa-f 
pHTesIbHOrO HakwieMa uM CTemeHH ero ZesopMallun. TBepbie NOKpbITHA THMa Me- 
HOK Tlapauva BelyT ceOxi MOAOOHBIM %Ke OOPa30M, TObKO Tt, B STOM CJIYTaeye 
3HaUHTeIbHO MeHbille H CocTaBusAer WHwb 0,030 kl'/mm? (mpezembHoe HalpAaAKeHHey 
cipura Camoro napaduna § ~ 0,030—0,040 xI°/mm?). 


Younue bonovenug 
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Puc. 3. 3aBucuMocTb ycumua BOMOYeHMA CTAaNbHOl MpoROOKH, 

TIpeABapHTebHO NOKPBITOH MeAbIO, OT TOMMMHEI MOKPbITHS; 

I — scyxyto; 2 — oxTaH; 3 — omenHoBad KucnoTa; 4— 5% sBoz- 
HbId pacTBOp oOwleaTa HaTpHA 


Bosbuioh HHTepec NpefcTaBAeT TeHcTBHe 2KUAKUX CMa304UHBIX cpey. Baio. 
oOHapyXeHO, YTO HHAKTHBHbIC KHIKHE CpeMbl (OKTAH, Ba3eIMHOBOe MacuJio) 
C YBeIMUeHHeM CTeneHH eopMallun pH BoOUeHHM OOHapyKuUBaloT yBemnue- 
HMe 71, YTO OUCBUAHO OObACHAeTCA BbiLaBJIMBaHHeM CMa3O4HOM MWIeHKH uM ycu- 
JIGCHHeM afresHOHHOrO B3aMMoOselCTBUA NoBepxHocTelt Metasuos. Tlopepxuoct- 
HO-aKTHBHble CMa3KH OOHAPYKUBaIOT MOHWKeHHeE 7, C YBeJIMUeCHHeM CTeneHH 
Teopmalun. 

Ha puc. 2 noka3anbl 9TH H8MCHCHHA JIA MOJIOCOK aIOMMHUA Ip BOOUeHHH 
B AaKTHBHbIX H HHAKTHBHBIX XKHKUX CMa3Kax. OTH WaHHble HarADHO MoKa3bl- 
BaloT, TO MeHCTBHe MOBePXHOCTHO-aKTMBHbIX %KMAKHX CMA30K CBORMTCH K 
aCopOlMOHHomy M1acTuuly poBaHHto TOHYAaMIMero MOBEPXHOCTHOTO cOA OOpa- 
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OaTLIBAeMOrO MeTaJIJIa, KOTOPOe OYeBHAHO CBA3aHO C efO MOBePXHOCTHbIM Teue- 
HHeM HM MOBbIWaeTcA C YBeMUeHHeM CTelleHu Ae@opMainu. Mnakrupuple TBep- 
[ble CMa3KH (MapauH) TaloT Ha MATKUX MeTasax HanOoulblulee CHUKeHHE 7 
M YCHJIMM BOJIOUCHHA B pesyJIbTAaTe NOKa/IM3alM Cpe3a B TOHKOM MOKpbITHH BHe 
jMeTasia. OfHakO Tp BOMOYeHHN Oosee TBEPALIX MeTasOB (cTab), T. €. IPH 
OOuIbIIMX YCHJIMAX (HOPMAJIbHbIX Halps2KeHHAX), BHEMIHHe COM NapaduHoBol 
WHAKTHBHOM CMa3KH BbIaBJIMBalOTCA, H NOITOMY MOBePXHOCTHO-aKTHBHbIe XKUI- 
Kuve CMa3KH B 3THX YCOBUAX Oosee 3¢peKTHBHHI. 

Uro6bl OUeHUTh TOMUMHY WacTHPUUAPOBaHHbIX COB ObIIM MpoBeeHbI «MO- 
JesIbHbIC> OMbITbI NO BbIACHEHMIO BJIMAHHA TOHKMX MOKPbITMM MATKOLO MeTaJua 
Ha YCHJIMe BOJIOYeHHA MpoOBOJIOKH. 

Ha puc. 3 nokasaHo H3MeHeHHe YCHIMi pH BOMOVeHHM NpPOBOMOKU M3 CTaIM 
Mapku O, MpesBapuTebHO NOKppITOl MebIO (2eKTPOMMTHYeECKUM CcrOCO6oOM), 
B 3aBMCMMOCTH OT TOJHIMHbI NOKpbITHA. Bowouenve Npon3sBo_usocb C WMaMetpa 
1,97 Ha 1,82 mM B pa3HbIxX CMa3Kax. 

Bo scex c1yuadx HavMeHbillee ycusHe OOHAPY2KUBaercA MPH TOMMMHE COA 
or 0,05 yo 0,1 ». Moxuo npesnonoxuTb, 4TO TOMMMHAa alcop6uHoHHO-NaacrTu- 
(UUM POBaHHOFO MOBeEPXHOCTHOYO C/IOA MeTaJIJIa, HHYeM He MOKPbITOFO, HO OOpa- 
6aTbIBaeMOrO B MPHCYTCTBHH ONTHMaIbHOM MOBepXHOCTHO-aKTUBHOH %XKUI- 
KoM cMa3Ku, TaKoro *Ke nopsyKa. IlonaTHO, Yro MUKpOTBepAOCTb TaKOrO TOH- 
‘Koro COA OObIYHBIMH MeTOJaMH ONpelesIHTb HEBOSMOXKHO. C Apyro cropounl, 
‘cTelleHb CaMoro aJcopOWMoHHOTO NwacrupMuupoBaHuA onpesemnerca ycuo- 
BAAMM Jle@opMallMu B MOBepXHOCTHOM CJloe H OY€BHAHO IPH BAaBMBaHuH MHJeH- 
‘Topa cia6ee, 4eM IIpH 3HayvTeIbHOH CABHTOBOH edopmaluu metranna. Tipu 
“OUCHb MaJIbIX JaBJICHHAX Ha HHJeHTOP OOHapyXuBaeTcA BIMAHHe Macrucdulu- 
‘poBaHHOoro CIOs Ha MUKpoTBepyoctp (°). . 
 Ipu uccneqopanuu nyuactuduuupo- TaOauna 1 
BaHHA HeOOXOJMMO YUHTHIBaTb BJIMAHHE 
| ae mgleHoK. Ha powb 9THX Mue- 
| 


BuMAHMe OKHCHBIX MIeHOK Ha COTPOTHBJIE- 


j Hue cpesy 7 
HOK B ABJIGHHAX TPeHHA WaBHO OOpa- 


Tul BHuMaHve A. K. Ueprascxux ("). 


Hamu HCCJI€HOBaHHA WOKa3aJIH, UTO : Ycusme BOo- 1 
BuigepxkKa Ha BO3Ayxe | mOueHHA F, 


BJIMAHHE OKWCHbIX MJIeHOK Culeqyer Xa- Kr KP jm? 
PpaKTepH30BaTb COOTBeTCTBYIOWIMMH 3Ha- 
UCHHAMH T,. TOuJICTbIe OKHCHbIC MWICHKH 10 cex. 123 BS 
Bere YNamsioTcs (pa3spylaiorca) MpH 2 mun. 106 2,9 
TaHTeHIMasIbHOM CMeleHHH HHCTpyMeH- a ac. if Mee 
# yaca ’ 
Bo POTCECS Y AANCHN A, OFM IPO? »-\To Ke co eMaSKaMH: 
ABJIAIOT CBOeOOpasHOe CMa3O04HOe Jleli- Onras 62 1,44 
cTBHe. ONbITb! MOKa3aIH, UTO OKHCHbIe 50% Bomublit pacr- 
IvIeHKH HA ONOBE HM CBHHIe YMeHbIalor BOP OleaTa HATpHA 08 1,34 
=, (ra6an. 1) OyewHOBaax KH 
ON ee cmoTa . 46 0,99 
BomoueHuio TMoOsBepraucb OJOBAH- Guieacuicneely 
Hble OOpaslibl Mocse TOKapHow OOpa-  pacdun (cmecb Kap- 
G6orkH c AMamerpa 8,3 mm Ha 8,0 mM OOHOBbIX H OKCH- 
2 KHCIIOT) 34 0,52 
(Hg= 4 xl/mu?, S, = 32 mm?, AS= } 


= 3,8 mM?)*. a. 

Ilepex tokapHoli o6paGorkKoli pesell u OOpasel, THlaTeMbHO O6e32KUPUBaJMCh- 
6eH30JIOM. 

V3 qaHHpix Ta6a. 1 BuqHO, UTO yBesIMYeHHe BPeMeHH BbIep2%KKU OOpasila Ha 
BO3IYX€ IPHBOLUT K YMeHbUICHHIO 7). 1 3aBHCHT OT IpHposbl (MexaHnuecKUx. 
CBOMCTB) OKHCJIOB. : 

Ajcop6uvonHoe MvacTudpuuupopanwe MOKeT B S3HaYHTeJIbHOM CTeIeHH 
OObACHHTb MeXaHH3M JlelicTBHA MOBepXHOCTHO-aKTMBHEIX Cpe] B YCJIOBHAX rpa- 
HMUHOFO TpeHHA, OCOGeHHO IPH BbICOKUX JaBseHuAX. Ilostomy ommMOouHO MbI- 


* Hp, — TBep ocTb No Bpunemo, S;, — KouTypHad Molllaqb KOHTaKTAa, AS — tomuyuna: 


Tleperekiwero Cu @): 
AT 


TATbCA CBOAUTD alCopOUMOHHbIe apPeKTb! MacTHPUUMpOBaHHA WIM NOHMKeHHA |} 
MpouwocTu pH oOpaSorKe MeTaJJIOB, HaMpHMep pH pesaHHu (u1MoBaHHy) | 
(§,°), K OObIHOMY CMa304HOMY JeHCTBHIO IIpH BHELIHeM TPeHHH, T. e. K NOHH- 
XKeHHIO CHJI TpeHHA aCopOWMOHHBIMH CIOAMH, OOpasyIOWIMMHCA Ha BHeLIHUX} 
MOBePpXHOCTAX. 

Ajcop6UnoHHoe MacTHpulMpoBaHve MOBePXHOCTHBIX CJIO€B MeTaJa B Mpo- 
leccaX pe3aHHA B aKTHBHBIX CMa3OUHbIX XKMIKOCTAX H CBA3AHHaA C STHM JIO-}| 
KasIu3allMA mulacTuuecKux JeopMallu B TOHKHX COAX MOMKET TakKe, MO-BH- & 
JMMOMY, OOBACHHTb OCOOeCHHOCTH MOHW2KeHHA ycuH (paOorbl) pesaHHa. i 

B cBa3v ¢ 3THM BO3HUKUIMe B Hallie madopatopuu (29,4) mpeqcraBeHus f 
O MeXaHW3Me JleHCTBHA NMOBepXHOCTHO-aKTHBHbIX BellleCTB B 30He pesaHHA MYTeM | 
OXPYMUMBaHHA MeTasia B pe3YJIbTaTe BHeAPeHHA B pellleTKY MPOMYKTOB KaTa- |i 
jIMTMYeCKOrO pacnaya alcopOHpoBaHHbIX MoleKy TpeOy1ioT JONOMHUTeMbHON 
IIpAMOHW MpoBepKH. 

DdeKTHBHOCTh X2HAKUX CMa3OUHBIX Cpe pH OOpaOoTKe MeTaJIOB, OCO-— 
6eHHO IPM BbICOKHX JaBJIeEHHAX, B OCHOBHOM olpefesmeTcH MeXaHH¥eCKMMH ff 
CBOHCTBaMH TOHUaHIMNX MOBePXHOCTHBIX CJIO€CB MeTaJIa, BOSHHKAaIOULMX B pe-e 
3yIbTaTe aJCop6UMOHHOrO nuacTupulupoBanns. B ciryuae TBePAbIX CMa304HbIX i 
cloeB, HemocpeCTBeHHO HaHOCHMBIX Ha MeTAaJIJI WJIM BOSHUKAaIOUIMX B pe3YJIb- 
TaTe XUMMYeCKO acopOWMH, HIM MOBepXHOCTHOH peaKIMH, HampHMep pH o6- 
pa30BaHHM MeTaJIJIMYeCKHX MblWI, HOHMKeHHe TpeHHA (TaHTeHMaJIbHOrO ycH- | 
JIMA) BbISBIBACTCH HH3KHM TIpeeIbHBIM HallpAKeHHeM CiBura STUX COeB M10-} 
KpbITHii. B rakux cy4aaX MOBepXHOCTHaA AePopMallHA OKaH3yeTCA B STUXE 
Hapy2KHbIX cOAX. Takoe 2e JeHCTBHe MOrJIO Obl OKA3aTb BKJIOUCHME TOHKOTO 
COA MHEPTHOM HCTHHHO BA3KOH 2KUAKOCTH MeKY MOBEPXHOCTAMH MeTAaUJIVJIOB, 
BAZKOCTh KOTOPOM BbIZbIBasa ObI COMPOTHBEHHe, 9KBUBaJIeHTHOe 0 (Hanpumep, | 
B pacTBopax CaXapa B BOs C BASKOCTHIO NopsAmKa | mya3a). OqHako Takue CJION | 
HeMeJJICHHO BbITeECHAIOTCH MPH MOBbIWeHHEIX WaBeHHAX. PKuaKue Ke CMa3KH } 
C BeCbMa MaJIOH BxA3KOCTbIO NopsnKa 0,01 nya3a, HO BbICOKOM NOBepXHOCTHOH |} 
AKTHBHOCTH M0 OTHOIMeHHIO K OOpaGaTbIBaeMOMY MeTaJIIY BCeACTBHe Macru- | 
(PHILMpOBaHHA OKa3bIBalOT CHJIbHOe CMa304HOe JelicTBHe, OCOGeHHO pH BBICO-}} 
KHX JaBJICHHAX, B COOTBETCTBHH C OCHOBHBIMH 3aKOHOMePHOCTAMHM afCopOMHoL- | 
Horo atpdekTa MOHWKeHUA MpouHOcTH (??). 


Muctutyt du3suueckot XHMHu Tlocrynuao 
Akafemuu Hayk CCCP 29 VI 1957 
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_XHMH 4 


O. 1. TOJIOBA u P. Fr. KPbIJIOBA * 


TEPMMYECKMH PACHA HEJIJIOO3bI WA EE CTPOEHHE 
(I]pedcmasgaeno axadenuxom B, A. Kapeuneim 29 VI 157). 


Ilpu usyyeHuM TepMMyecKoro pacmajya WeuOO3bI, IPH KOTOpom ycTpa- 
HAIOTCA YCJIOBHA HeOCTYMHOCTH peareHTy CBsa3eli B Oouee yMJIOTHEHHBIX uac- 
TAX, HaMH TIOJIYYeHbI aHHble, NOSBOMAIOUIMe CleaTb pA MpeqnomoKennlt Kak 
O M€XaHv3Me paciayla WesOI03bI, TaK H O ee CTPOeHHH. | 
UcceqoBaHuto NOfBepruyTa xONKOBaA Wed0103a, O6paboTanHasa B Mar- 
“kux yclopuax mo Kopew u Ipew, ¢ ucxoqHolt cTreneHbio NomuMepusanun (CI) 
2800 u 1500 (o6pa3unr NON? 1 uw 2) nx 700 (o6pasen Ne 3, nomyyeHHbIt erkuM 
THpomv3om o6paszya Ne 2) (CII ycranopmena m0 XapakTepHCTHYeCKO BA3KOCTH 
HUTpOMpoH3BOAHOrO MO ObLfenpHHATOM MeToAUKe). 
 -Uceneqospanne Bkiovaso creqyroule cTaquu: 1) mpoBeyenue TepmuyecKoro 
“pacnaya wero03bl, 2) MOlyueHve MU aHadu3 MpoyKToB pacnaya, 3) ompere- 
‘Jiewve XapakTepHCTHK CaMOl WemO03bl Nocsle H3BeCTHOrO BpeMeHH Harpe- 
+BaHHa. 
_ Tepmuueckoe Bo3sfelcTBHe Ha LeJsOIOsy NpOBOAMJIM B KBaplleBOM Ipu6ope, 
‘TOrpy2XXeHHOM B GOJIOUHYIO Newb WH MpeABapHTebHO HarpeToM JO MocTosHHOL 
‘Temnepatyppl 300°. 
 Jlenso03a, BbICyIeHHad JO MocTOAHHOrO Beca pu 105° B Teyenue 6 yac., 
BBOJWNacb B TeyeHve 30 ceK. B KBaplleBbId MpHOop C NOMOLbIO MarHHTHOrO 
upucnoco61eHua. 

Uepes onpefesieHHble HHTEpBaJIbl BPCMeHH TepMHYeCKOrO BO3eHCTBUA (5, 
10, 20, 40 u 90 mun.) onbiT npeKpatilasica onyckanuem neun. IIpoxyKt! pa3vio- 
XKEHUA AHAH3UPOBaJIMCb Ha IIpHCyTCTBHe JeBOrIOKO3aHa MO panee ONMCaHHOH 
MeToyuke (1); NpoBOAMJICA aHaJIM3 OCTaBIelca WeO03bI. Bp NouJlyyeHbl no 
CTaHJlapTHOMY MeTOAy HHTpOsupbl C WesbIO OMpeseMeHHA CTeleHH NoJIMMepH- 
3alHH HUTpOlemoNosb (7). Ja OOpasyoB, MofBepraBluHxcA TepMHyecKOMy 
BOS JelCcTBHIO Combe 40 MHH., NpOBOANIM MOBTOpHoe HUTPOBaHHe JA Nowy- 
YeHUA HavOouee MOMHO paCTBOPHMbIX B alleTOHeE HHTpaTOB MeJWIOs03bI (COsep- 
Kanne a3z0Ta oTBeyasio ~ 13,6%). 

Tlouckopple uCCeqOBaHHA MOSBOIMIM HaM BbIOpaTb TemMepaTypy 300°, 
O6eCHeYHBAaIOWLy!IO 3HAYHTeIbHbIM BbIXO JeBOrOKO3aHa TIpH OCcTaTOUHO 3a- 
MeJ\IeHHOM TIpowecce. . 

Cnoco6 mpoBeseHHA TepMHYeCKOFO pasJIOXKeHHA UWesMOMO3bl Np OMHOH 
u TOM 2%«e TemliepaType (300°) — HelpepbIBHO B Tedenne 300 MMH. HIM CTayMHHo, 
HO 3a STOT 2Ke CpOK,— He OKa3aJI 3AMETHOFO BUIMAHHA Ha BbIXO[ JeBOTIIOKO3a- 
Ha, OTHeCeHHBIli K BeCy HCXOJHOM WeJIVJIOJO3bI; OH, COOTBETCTBEHHO, COCTABIIAJ 
44 y 46%. Tlonyyennble 9KCMepHMeHTaJIbHble pe3yJIbTATbI BbIPAaxKeHbl rpadu- 
yecku Ha puc. |. 

[Ipu Tepmuueckom pacmajle WeJOO3bI CHAaYaa IpOMCXOAAT ObICTpoe Mo- 
HIDKeHHe CTEMeHH MOJMMepu3allHn, IpHYeM JA pasHblX NpeMapaTos WeJJUONOSbI 
XO KpuBbIX pas su4eH (puc. 1, KpuBpie /, 2 Hd). Tepes 8—10 Man. AocTuraeTca 
HeKoTOpad KpHTHYeCKad TOUKAa, Ip KOTOpoM Bce TpH KpHBbIe CMHBaIOTCA 


* OkcnepHMentTabHad yacTb mo onpesenenmio CI] BbinowHAMaCh WM. HW. Huxonaesoit. 
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B OMHY, MU CTefenb TMosMMepHsallHH OCTHTaeT NOCTOAHHOTO SHaveHHA, Tey 
pagka 200; pu qaipHelimem pacnafle WeuOO3bI yYMeHbINaeTCA JIMUIb KOJIFI 
YeCTBO ILeJJIOOZbI, HO MOJIEKYJIAPHbIM BeC OCTATKa COXpaHAeTCA HEH3MCHHDBINY 

Kak ‘llokasbiBaeT KpuBaxd 4, OMNMCbIBaIOad 3aBMCHMOCTb CTeMeHH pacnayl 
eM MIONOSbI OT BpeMeHH HarpeBaHUsA, B KPHTHYeCKOM TOUKE CTeNeHb paca 
jocturaer 8—4%. [Ipu 9ToM cTeneHb paciafla IponoprkMoHaJbHa BpeMeHH Hel 
TpeBaHHA AWA BCeX UCCIeMOBAHHbIX OOpasios. | 

3aBHCHMOCTb BbIXOJa JeBOrMIOKO3aHa OT BpeMeHH HarpeBaHuA (KPHBbIC ; 
H 6) MOKasbIBaeT, UTO MOCe JOCTHXKEHHA KPHTHYECKOFO 3HaveHUA BPCMEHH, KOPAS 
cTelleHb NOMMMepH3allHH AOCTHTaeT BeNMYMHDI NopAtKa 200, BbIxXOA MeBOrsKy 
KO3aHa ObicTpO BoOspacTaeT H MocTHraeT 3aTeM MOCTOAHHOTO 3HayeHHsil 
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Puc. 1. Usmenenne ctTeneHH nomuMepHsallHH wWesmono3sb (1—8), mpo- 
WeHTa PasIOKUBIUIENCA WevIOO8bI (4) HW BbIXOJa MeBorwioKo3aHa (5, 6) mpu 
TEPMHYECKOM pacMafe WeMVIOOSbI B 3aBHCHMOCTH OT BPeMeHH HarpeBaHHuA: 
J — CI1-2800, 2 u 5 — CII-1500, 3 uw 6—CTII-700, 4—cpeqnaa yaa uc- 
CJIEMOBaHHbIX Tpex oOpasyos (CII-2800, 1500 u 700) 


Ha OCHOBaHHHM MOJYYeHHIX SKCIePHMeCHTAaJIbHBIX JaHHbIX MOXKHO UpefscTa- 
BUTb CJle{YIOWMH MeXaHu3M paciiajja Wemuonosb. B nepBbilt Nepuox Tepmopac- 
layla WesVJOO3bI (MO KPHTHYECKOH TOUKH) NPOMCXOAUT paspbIB IeMHbIX MouIe- 
KyJI C HAaKOMJIeHHeM (parMeHTOB CO CTeleHbIO NOMMepH3aluu NopagzKa 200. 
OTO osHayaeT, TO Mpolecc TepMopactiala WesMHONOSbI HET B NepBylo ovepesS 
moO yuacTKaM, pacilOJIO*KeHHbIM NepHosuyeckH. B STOT Nepvoy MpeumyulecTBeHHO 
WeT Mpowecc JeruApataluu (BbIXOA MeBorsoKo3aHa Bcero 5—20%), npuBosa- 
Uli K TIyOOKOMY H3MCHEHHIO SJIeMeHTapHOrO 3BeHa H OOPasOBaHulo JIerKoO Jie- 
TYYHX MpORyKTOB. OTOT Mpollecc anasornueH panee u3yYeHHO peakNNU TepMo- 
pacnajla THufpaTieOJIO3HbIX BOJIOKOH (1) H MpoxofuT B MeHee yNWOTHEHHBIX 
yuacTKax, 

Bo BTopom Hepnojle (moce JOCTHKeHHA KPHTHYeCKOM TOUKH), Kora CTe- 
NleHb NOIMMepH3alluv MpHoOpesia BeMYHHY NopxzKa 200, BbIXo seBOrsOKO- 
3aHa JlOCTHr NOCTOAHHOrO 3HadeHHA, TepMopacna MpoTeKaeT Kak Mporecc 
NOCJEOBaTeIbHOrO XHMHYeCKOFO TIpeBpallleHiA 3BeHbeB ()parMeHTa MOsIeKYJbI 
L€JJHONO3bI C OTPbIBOM SJIEMeHTApHOFO 3BeHa, KOTOpoe OwlarowapaA BHYTpeHHeN 
M3SOMepH3alluH MpeBpalilaeTcA B MOHOMepHoe CoesMHeHHe — JleBorsoKoO3au. CTe- 
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Hb NoMMepusalnH 200 coxpansneTca Mpu CTeNeHH pacnaja Wer003bI OT 4 Jo 
0—80% . - 

Iloce KpuTH4eCKOH TOUKH, KOra JocTurHyTa MaKCHMaJIbHO MWOTHaAA yra- 
OBKa, KOTOPOM, NO-BHAHMOMY, OTBeYaeT MaKCHMAaJIbHOe ylasleHHe MeHee yro- 
AMOYCHHOM (MeHee YIIIOTHCHHOH) YaCTH, MOJIeKya WeONOsbI pactafaetca 
e3 H3MCHeCHHA CTelleHH NowMMepHsauun. Kak noKka3prBaeT prc. | (KpuBpre J, 
), 8), CTeMeHb MOMHMMepu3saluH 200 ocTaeTca 6e3 H3MeHEHHM B Teyenve 80 MUH. 
pu 300° B Baxyyne. 

OTH (PaKTbI NOZBOJIAIOT 3aKJIIOYHTb, JTO OTPbIB MOJICKYJIbI JICBOrIOKO3aHa 
T WeNHOH MOJIeKyJIbl NOPpOKAaeT aKTHBHbIM WeHTP, KOTOPbIH BHOBb BbI3bIBaeT 
HYTPEHHIOIO H3OMEPH3allNto Cle yrollero 3BeHa HW OOPagOBaHHe MOVJIeKYVIbI JICBO- 
‘MOKO3aHa. OTOT Mpomecc WenHoro pachafla WeMIONO3bI UAeT NO Tex Mop, NoKa 
e@ pacnafyTca Bce 3BeHbaA (parmeutTa. Takum oOpa30m Mpolecc, BOsSHHKWHM 
KakOU-HO0 WelnHOH MOseKysJe, IPHBOAMT K MoHOMy ee pacnagy. OcTampupie 
OJIeKYJIbI IpH STOM He H3MeHSAIOTCA. 

TlomyueHHble JaHHble WOKa3bIBaloT NepHOAMYHOCT MOCTpOeHHA MaKpomMo.ie- 
yJibI XJIOMKOBOM WeJJIOIO3bI H3 YAaCTKOB C pa3sJIMYHOH CusH4eCKOH CTpyKTy- 
OM, KOTOpas HM OllpefesaeT XUMUUeCKOe, TepMHYeCKOe HM (PH3H4eCKOe NoBere- 
He He TOJIbKO MaKpooOpa3ila MWeJIONOSLI, HO H HHAMBHAyaJIbHO ee MONeKYUJIBI. 


VWuctutyt seca . Iloctynui0 
AxajiemHu Hayk CCCP 29 VI 1957 


IMTHPOBAHHAS JIATEPATYPA 


10.01..Foaosa, A.M. TMaxomos, E.A.Augapuescekaa, JAH, 112, Ne3 
“igo7). * R. E. Mitchel, Ind. and Eng. Chem., 45, 2527 (1953). 
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JIoxuagn AkawleMUH Hayk GGGPe. 
1957. Tom 116, Ne 3 


JI. HW. 3AXAPKHH u H, M. XOPJIHHA 


NOJIYYEHME AJIbAEPHAOB BOCCTAHOBJIEHHEM HHTPHJIOB 
JMM30BY THJIAJIIOMHHHAPH APH AOM 


(IIpedcmaeaeno axademuxom A. H. Hecmesnnoeoim & V 1957) 


K. Lurnepom, K. Wnafiqepom u V1. Ulnatigqepom snepsbie OblIo Haliqend) 
uTO JMSTHaMOMHHMurHApuA (CsH;),AIH uw. quv300yTHanioMHuHHHruypye 
(u-C,H,),AlH MoryT IpHMeHATHCH [IA BOCCTAHOBJICHUA KapOOHMIbHON Tpynp 
B auibyleruyqaxX HW KeTOHAX JO COOTBETCTBYIOWNX CiupToB (1). OTHMH xe aBTOpaM 
6blNO yKa3aHo, 4YTO ONarofapxA JOCTyMHOCTH HM JeweBusHe AMusOOyTHIaJIOME 
HHETHApHAa, OH MOXKeT HaHTH MpHMeHeHHe B OPraHHYeCKOM CHHTese, KaK BOCCTES 
HOBUTeb SOosee JeweBbIi, uem ZiAlHs. B HacTosmjeh paOoTe Hamu MloKa3sa 
YTO JMU306YTHAIOMHHMUIH ApH C YCIeXOM MOXeT OBITS HCMOMb30BaH AIA OMY! 
YCHHA aJIberHqOB BOCCTaHOBJIeEHHeM HHTpHOB. PeakuyHA MpoTeKaeT NO CXeMEE 


HO 
RCN-+(u-CgHy),A1H + RCH = NAI(C,4Ho-w)g —> RCHO: 


Hamu O6bIsIo H3y4eHO BOCCTaHOBJeHHe OYTHPOHHTpHua, KaNpOHUTpusa, 6eH! 
SOHMTpHla, HATPHOB (PeHHJYKCYCHOU, AHHCOBOH, «-HadTOuHOH, NMpOcJMseBO] 
Mu TepepTameBol KHCJIOT, a Takxe 1,1-quxnop-5-uuannenTena-!. IlowyueHHBt; 
pe3yJbTaTbl CBefenb! B TAO. 1. Berxofbl auibervyOB B OOJIbUINHCTBE uccule{OBaH, 


Ta6nuna 


Mowspupie 5 BO & T. mu. MPOHSBOAHbIX, °C 
OTHOIJeHHA = ae 5 i 
Hutpua peareHToB S ae oe = 
HUTPH = hel os Halin. 
HAI (CyH»)2 = & gy a = (13 cnupra) JaTep. 
: | 
C3H;CN 1:1,17 | Soup, [15-20] 85 122 (a) 422 (2) 
Tentan | 
C5H,,CN Le eile ah » 18—20| 87 |: 104 (a) 104 (?) 
CsHsCN 1 :1,18 » |40—45| 86 | 154155 (6)] 155,5 (8) 
n-CH30CgH,CN 1:1,20 | Benson |40—45| 88 254 (a) 254 (4) 
a-Cy,H;CN 434,47 ») W slos-Siaoe ge 98 (p) 98 (°) 
n-CoHa (CN)s 1 :2,10 » 30 | 90 200 (r)# 198 (6) 
CCl, = CH (CHg)3 CN uO 2 on O—2 | 48 (n) Ui Carte) — 
[ P- ON 134,05 » [45-20] 80 242 (a) | 202-213 @ 
O : 
C,H;CH,CN deted oO » 0—2 1 50 110 (a) Tite (3) 


IIpumMeuanue. a—2,4-qunutpodenusrugpason, 6 — denuarugpas0H, -B— oKCHM 
r—quokcum; 2--1,1-nuxnoprexcen-1-anb-6, T. Kum. 82°/4 MM, ny 1,4808, de 1,2100; Haine 
HO %: C 43,27; 43,11; H 4,44; 4,55; Cl 43,04; 42,90; seraucneno %: C 43,22; H 4,24 
Cl 42,74: e — anann3 2,4-uHuTpoenumrugpasona — Halineno %: C 41,78; 41,74; El 3h4e 
3,98; Cl 21,10; 20,15; Brruncneno %: C 41,51; H 3,48; Cl 20,04. 


* V3 Bomnoro cnupta. 
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HBIX CJly¥aeB, OCOOCHHO IPH BOCCTAHOBeHHH apoMaTHYeCKHX HUTPHJOB, XOpo- 
lume HM cocTaBasioT 80—90% oT TeopeTuyeckoro. Peakuua uu300yTUamIOME- 
WMPHApH a C HHTPHJaMH MOXKeT NPOBOAMTbCA B pa3sJIMYHbIX pacTBOpUTeNAX 
(pup, OeHs0/1, reliTaH M Ap.) uN Oe3 pacTBOpHTesA, UTO HMeeT pA Mpeumy- 
ImecTB nepeq LIAIH«. B sapucumoctu oT mpuposel HUTpHa peakUHA BOCCcTa- 
FHOBJICHHA NpOBOAMach pu Temnepatype 0—40°. IIpu ucnomp3opanun 2uHu30- 
OYTHAMOMMHHMTHApHAa B MOUTH SKBUMOJICKYJIAPHbIX OTHOWeHAAX K HUTPH- 
aM HaMM He HaOJIOfaOCcb BOCCTAHOBEHUA NOCMeMHUX JO aMUHOB. Pasmoxenne 
MmpokykTa MpvcoelHHeHuA AuNs0OyTHIaMOMMHHUrHApusa K HUTpHay Heo6- 


\XOQMMO IIPOBOAUTb C OOJbIIOM OCTOPOXKHOCTHIO, OCObeHHO Mpu NosyseHuu Ta- 
KUX JICrKO H3MCHAIOWMXCH aJibJeruqoB, KaK, HallpuMep, deHuyKCyCHBI amb- 
i uusoOyTuaoMuRMhruypHsa K GyTuponuTpumy CsH,CH = NAI(CaH,-u)s, 
KOTOpbIM NeperouHAeTCaA B BakyyMe O€3 pa3JIOKeHHA UW UpH OOpaboTKe Ha xosOy 
| 

| 

| ipucoequnenna (u-CaHy),AlH k kanponuTpuay He yfaeTca MepernaTb 6e3 pa3- 
4 102%KeCHHA B BakyyMe | MM. Bowee Hu3KHe BbIXOMa (beHuyKCYCHOrO asbAerusa 
i 

j PasOKeHHA MpOfykTa Mpucoequnenua (u-CaH,),AlH xk cooTBeTcTBy1ollemy 
‘CTBHH 2,4-.MHUTpoenMruspasnHa, TO BbIXO] COOTBETCTBYIOWHX 2,4-MHUTpO- 


nervy. Hamu Obi Bbiflenen C BEIXOJoM 93% OT Teopuu MpOAyKT NpucoemunenuA 
i s 
10% cepHo KuCOTOH faeT MaciAHBIM ambyerugq c BbIxofom 88%. IIpogyKT 
| 

i 1,1-quxsoprexcen-1-aa-6 O6baCcHAeTCATeM, 4TO STH auIbJerubl B Npomecce 
|HATPHy YaCTHYHO yOIOTHsIOTCH. OpHako eciM pasmoxKeHHe BeCTH B IpHicyT- 
/PeHHIruApaso0nHoB coctaBpuseT 80 u 72%, CooTBeTCTBeHHO. 


QKCUNePHYMeCHTANbHAA YWACTH 


» BoccTaHoBJieHHe HHTPHJIOB TMu306yTHJiaIOMHHHUMrHApHOM MpOBOLAT B TO- 
ke cyxoro uw uucToro a30Ta. K pacTBopy HHTpusia B pacTBOpHTese Mp Mepe- 
MeIUIMBaHHU NpHOaBJAIOT NO KalliaM pacTBop ruApHya Takum oO6pa3o0m, uTOOBI 
TemlepatTypa He Mpesbliliasia yKa3aHHou. Tlocne npuOaBneHua BCero KOJMUeCT- 
Ba rHApHa NepemeluuBaiorT elle 0,5 vaca pH KOMHATHOM Temlepatype. SaTem 
peaKUHOHHY!IO MaCCy BbIJIMBaIOT Ip NepemewMBaHHH BCMecb 100—150 r mpya 
c 50—80 ma 10% cepHoH KHCJIOTBI HIM B CyYae JerKO H3MCHAIOULMXCA aJlb- 
neruyos — 10% yxKcycHoH KucnoTsl. Ja Toro 4TOGbI NpOWIO NOHOe pasJiox*Ke- 
He MpOMe@XYTOUHBIX aJIbHMHHOB, TeMUlepaTypy CMecH JOBOAAT JO KOMHaTHOH 
Hi Jlasiee HarpeBaioT upu 30° B TeyeHHe 0,5 yaca. OpraHiyueckul COM OTAeAIOT, 
BOJHbIM 9KCTParupyioT; BbITAXKKH OObEAMHAIOT, IPOMbIBAIOT paCTBOPOM AByyrule- 
KMCJIOFO HaTPHA, BbICYUIMBaloT. OcTaTOK Nocwe yaNeHHA pacTBOpHTedA Mepe- 
TOHAIOT. \ 
BsauMofevucTBHUe AUNHSO0OYTHAANAWOMHHHUTUAPU- 
Ma c HUTPHAOM MacCaAHOH KUuCNOTH. K pactBopy 9,6 r 
(0,12 mona) 6yTHpoHuTpHaa B 25 Ma aGc. ahupa NpuOaBrstoT pacTBop 20,5 
(0,14 moms) quns06yTHAamoMuHUMMrMApHAa B25 ma supa. TemlepaTypa peak- 
wan 15—20°. Ilo okonuaHuH mpHOaBneHuA TrvMApHsa CMeCb TMepeMelIMBaIoT 
0,5 vaca. Tlocne yqaneHua pacTBOpuTesia CBeTIO-%KeNTHIM OCTAaTOK Nepero- 
HSAIOT B BaKyyMe H MomyuarorT 27 r (93%) BetlecTBa c T. Kul. 160,5—161°/! mM, 


ny l,4605, dz? 0,8550. 


Hatigeno %: Al 12,58; 12,49 
CypHes NA]. Boraucneno %: Al 12,73 


_Pacrsop 15 r (0,07 moma) mpofyKta mpucoequnenus B 30 Mi a6c. adbupa 
BhIMBAIOT IPH MepeMewIMBaHHH B CMecb 100 r aba u 50 Ma 10% cepHok Kucio- 
TbI; TeMllepaTypa pa3sioxeHua —5, —2°. Ilocne pacTBopeHua rHApooKucn asio- 
MMUHUA TemmepaTypy CMeCH JOBOAAT JO KOMHAaTHOM, 3aTem HarpeBaloT mpu 30° 
B Teyenve 30—40 mun. OcbupHBI col OTAeNAIOT, BOAHEIM IKCTparupytoT 3@u- 
pom. OOpe{MHeHHbIe BLITAKKH MpOMbIBAIOT paCTBOPOM ABYYTWeKHCION Cob, 
3aTeM BOOM, BbICymuBaroT MgSO,. Tloce yqamenui pacTBopuTema ocTaToK 
MeperouaIoT HW Nomyyawr 4,5 r MaCAAHOrO auIbseruia. 
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BoccTaHoBNeHHve AUHUTPUAA TepehPTaneBow KUCH 
nots. K pactsopy 1,7 r (0,0130 mona) quHuTpuna TepedtaneBow KMCJIOTED 
p 100 ma a6c. 6eH30a MpHOaBsAIOT MO Kallmam pactBop 3,8 r (0,027 momsa)y 
Juv306yTuamomMunMliruapugza B 15 Ma Gexsou1a Tak, YTOObI TeMiepaTypa peak: fi 
WH JlepKasacb B Mpeflenax 30—35°. Ilocne npu6aBseHHA BCero KOJIMYeCTBE 


; 
JMu300yTHaOMMHHTHApHa CilerKa MyTHY!IO peaKIMOHHY!0 CMeCb HarpeBalol & 
Mp STOH x%e TemMepaType ee 0,5 yaca; Janee npu O—2° pasnaraioT 10% yK-y 
cYCHOH KHCOTOM HW OOpadaTHIBaIoT, Kak yKa3auo Bpiile. [loce yqaseHua pacTBO-y 
PHTeIA TIpH NOHWKEHHOM AaBenuu Nomyuaior 1,6 r TBepforo TepeTamb {uasb We-| 
rua, T. ut. 116° (us cnupta). i 


MucTutyT 9eMeHTOOpraHHuecKuX CoeqMHeHHl i Tlocrynt0 
AkallemMuu HayK CCCP 7 V 1957 


IMTHPOBAHHAS JIATEPATYPA 


chneider, J.Schneider, Angew. Chem., 67, 425 (1955). 


TG ZAere Le S : i 
. Elsmie, Analyst, 51, 78 (1926). 8% H. Biltz, Lieb. Anni§ 


r, 
OO), Ibe loueel Glyg, Ge 


305, 171 (1899). *A.Camp bell, Analyst, 61, 392 (1936). > H.Wuyst,H.K oeck, 
Bull. Soc. Chim. Belg., 41, 196 (1932). ® K. W.Rosenmund, F. Letzsche, Ber) 
54, 2890 (1921). * H. Bredereck, Ber., 65, 1835 (1932). ®O.L. Brady, J. Chem. 


Soc., 1931, 756. 
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Wornagn Akagemun HaykK CCCP 
1957. Tom 116, Ne 3 


XHMHA 


b. M. KPACOBHILKHH, Tl. B. MOPbIFAHOB, H. HW. THTAPEHKO u 
b. H. MEJIBHHKOB 


CPABHUTEJIBHOE HCCJIEMOBAHUE CPOJICTBA 
NPAMbIX ASOKPACHTEJIEH — NPOW3BOXHbIX JMOEHHJIA 
MAPA-TEP®EHWJIA — K WEJIJIIOJIOSHOMY XJIONKOBOMY BOJIOKHY 


(I]pedcmaeaexo akademuxom B. A. Kasanckum 15 V 1957) 


Bompoc 0 3aBHCHMOCTH MexKY CTpoeHHeM a30KpacuTeselt H UX CpocTBOM 
1K IeJIJOJIOSHOMY BOJIOKHY aBHO yKe IIPHBJIeKaeT BHHMaHHe MHOPHX HccJeso- 
‘BaTeleH, IPHueM ONYOTHKOBAaHHbIe 110 STOMY BOMpOcy paOoTbl NOCBALLeHbI, riaB- 
‘HbIM OOpa30M, H3y4eHHIO KpacHTeJleH OeCH3HMHOBOLO PAA, COep*KallUX B CBOHX 
‘MOeKYIaX Apo Tudenusa. 

A. E. Tlopaii-Komun (*) ormeru momoKUTeIbHOe BIIMAHHe, KOTOPOe OKa3bl- 
‘BaeT HeHaCbII[eHHOCTb MOJIeEKYJI KpacuTesleH Ha HX CPOJCTBO K PaCTHTeJIbHbIM 
BOJIOKHaM. CorlacHO KOHbiOralvonHon Teopuu Ilupma (?), ipumox*KUMOL K Ooub- 
MHHCTBY MPAMbIX KPpaCHTeseH, JIA MpOABJICHHA KpacuTeleM CyYOCTaHTHBHBIX 
CBOHCTB HeOOxXOAMMO HasMuNe B erO MOJIeKYJaX JWIMHHOH Wen compsaxKeH- 
HbIX JBOHHbIX CBA3eH; TOra MOJIeKYJIbl CTAHOBATCA He€HACbILeCHHbIMH HM JIerKO 
HKCHPY!OTCA Ha WeJVIIOIOZHOM BOJIOKHE. 

MoxkHO CUMTaTb YCTaHOBJICHHbIM, TO CYOCTaHTHBHOCTb KpacuTesel B 3Ha- 
YATEIbHOM Mepe CBA3aHa C HX MPOCTPaHCTBeHHbIM CTPOCHHEM: MOJIEKYJIbI Ips- 
bIX KpaCHTeJleli JOJOKHbI ObITb MwaHapHbimMu (°) HH MpHHUMaTb MaHapHoe 
TpoeHve pH B3aMMOJeHCTBHH C WeJJIOO3HbIM BOJIOKHOM (*). 

HakoHell, BaXKHbIM YCJIOBHeEM CYyOCTAHTHBHOCTH ABJIACTCA BO3MO2KHOCTb 
O6pa3s0BaHuA He MeHee ABYX BOJOPOMHHIX CBA3eH Mexy MOJIeKyaMH Kpacu- 
eA WM PHAPOKCHJIbHBIMM rpynnaMu We MO03bI (°). B pxwe paOor yKa3piBaetcs, 
TO B MOJIeKyJIaX IIPAMBIX KpacuTeJieli paccrOodHHe MexY rpynmamu, cnoco6- 
BIMH K OOPas3OBaHH!0 BOJOPOMHHIX CBA3CH, MOJKHO ObITb OIM3KHM K MepHory 
JICHTUUHOCTH WesOO3bI, KOTOpHIM paBeH 10,3 A (°). Stomy ycsoBHIo Xopoio 
JOBeTBOPAeT CTPOeHHe OeH3HAMHOBLIX KpacuTeseH. B To xe Bpems, PoOun- 
OH (’), HCrOsb3yH YCOBepINeHCTBOBAaHHbIe ATOMHDIE MOC, MalollMe BOSMOX- 
OCTbh YUHTHIBATh PasJIMUHble JepopMallMu MOJIeKyJI KpacuTevieH, WoKa3zaJ1, YTO 9TO 
accTosHue He HMeeT CyIIeCTBeHHOrO 3HadeHHA, Tak KaK BOJOPOMHbIe CBABsH 
OryT OOpaso0BaTbcA MOUTH B JNOGOM MecTe LeJJIOOZHOK Wenu. 

Ha ocHoBaHHH CpaBHUTesbHOrO HcCJeOBaHUA ONCasoKpacuTeJel, MosyueH- 
BIX H3 Mapa-cbeHuseH_uamuHa (I) u OensnquHa (1I) 


SbIIO MOKa3aHO, UTO MepBble 3 STHX KpacuTeJeH, cofepxalliMe Oosee Kopor- 
Me lel COMpsAXKCHHBIX ABOLHEIX cBA3eli, MeHee cyOcTaHTMBHBI (*,°). OgHaKo 
iceleyqoBaHusa BorocsioscKkoro (2°) x Pusunnpyena (°) OOHapyxusH, ITO yBe- 
IMUeCHHe WelM COMPAXKeHHEIX JBOMHbIX CBASeH CMoOcoOcTBYeT MOBBIILeHHIO cy6- 


* R — a30cocTaBaollas. 
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CTaHTUBHOCTH JIMIUb JO OMpesemeHHoro Mpeflea, Wocme KOTOpOro cy6cTaH# 
THBHOCTh He pacTeT HU MOKeT Mlaxwke HECKOJIbKO YMCHbIUAaTbCA. Tak, Mpu cpaBy 
HUTeIbHOM HcceqoBaHuM cyOcTraHTuBHocTH KpacuTesel I, I] mu coorBercTBy4 


joulero 6ucasoKpacutena III 


et Ne Ne 
R=N=NEQ OO ee 
Ill eC 


nowyuenHoro u3 4-4’”-MaMHHOKBaTepPeHJla, OKAasaJIOCb, YTO nocweqHul yery:} 

naer mo cyOcTaHTMBHOCTH OeH3M2HHOBOMY KpacHTeJO, HECMOTPA Ha HaJIMNMG 

B ero MONeKYysax GOoslee JMHHOH Wenn coNnpsaxKeHHDIX ABOHbIX cBAseli (™) 

B 9ToM, uccsleqoBaHHom BorocsiopcKuM uw UanJiMHOW, pay OTCyTCTByeT kpacn’ 

Tenb IV, 
a fo NT OS DON ea ee 
SOMES ht Our ope) Ey’ Ne aga) 

IV 


cofepKallui Mexkfy a3orpynmaMu Tp OeH3OJIbHbIX KOJIblla WH ABJIAIOULHHCS) 
MpOW3BOAHbIM f-TepdbenuJia. Kpacutesu — Mpov3BOHble TepdeHu Jia Obl Uccwe} 
fopaHbt Aunenom u IInureptom (?”), Koropbie coooulMsH 06 ux cyOcTaHTHBHbIy 
cpolicTBax; KpaTKoe yKa3aHuve 0 cyOcTaHTHBHOCTH KpacuTeseH — MpOusBOXHEIy 
TepdeHusla coepxKUTCA Take B padore XoyxKcoua (7%), HO STH UCCJeOBaHUs} 
HOCHJH JIMUIb KauecTBeHHbIli xapakTep. B To xe BpeMA McCJesqOBaHHe KpacH 
resleli — MpOu3BOLHEIX f-TepcbeHuJIa JlaeT BOSMOXKHOCTh NPOCNeMTh BIMAHKG 
MocleqOBaTeIbHOrO HaKOMJeHHA OeH3OJIbHbIX KOJICIL HW, TCM CAaMbIM, yBe; 
JIMYeHHA We COMPAKEHHBIX JBOMHDIX CBAZeH Ha CPOJCTBO KpacuTesie kK Wed) 
JIOJIOSHOMY BOJIOKHY. ITO MO3BOJIA€T TaK2%Ke YCTAHOBUTb, HACKOJbKO cywlecTy 
BeCHHbIM ABJIACTCA B JAaHHOM CJlyuae B3aMMHOe PacosIOmKeHMe rpynn, cnocobs 
HBIX K OO Pa3OBaHHt0 BOMOPOMHEIX CBAZEH C HeJJIOJIOZON, H pacCTOAHHe MexK Ay HUM f 

: Ilostomy, wuMead B- cBOeM 


Ta6 4 
See pacnopaxkeHHuH Metoy (4); 


Chokeo aziite Gr OCHOBaHHBIM Ha onpeseue 

Kxasjmom | 48) e1# HH CpocTBa Kpacuresel 

Kpacutestp E = g ES B YCJIOBHAX PpaBHOBecHOr() 

= ax : 

100°c | soec| Bs g 2 Es =  KpalleHHa,  no3sBosAIouuil 

a HY |So*& OObeEKTHBHO ONeCHHTh Cpowt 

CTBO KpacuTeJeH K Wesuio§ 

BensHaun — 2 Mos. HadTHOHO- f 

BO KHCJIOTbI 5,76 5,90 8,7 8,0 ee HeN BOOTY. MEL Cas 

Deuce > emo plas oa ie 6,06 16,5 26,8 TaJId MHTepeCHbIM COMOCTay, 

e€H3SHAHH — 2 Mou. [-KuCHOTHI 5 2,39 6, 5 4 

ouey rie MOJI, €-KHCNOTHI| 2,78 3,03 The 12°. Bibs cpOntes HEKOTOPBRY 

eH3HfHH —> 2 Mom. xpoMoTpo- Ht bl 

NOBOL KHCIOTHI 3,82 4,90 23,96 54,0 CHeH MMBOBEIX EDS ae 7 

Berisami — 2 mom. K-xuesors] 4,18 | 4,47 9159 | 14/5 COOTBETCTBYIOINNX KpacuTe} 
e€H3HRZHH — 2 Mow. AUI-KHC- eu — mpou ; 

ce aes 3,73 |" & we | 16 Be tens POHSBOJHBIX {7-1 

— oun. uKaro 

CC-KHCIIOTI 3,8 4,58 48,39 39,0 Denes Aven: TOPO, ie 

hh ~AHaMnuoTepdennis ey Ka3aJIOCb NOJIE3HBIM B ipo 

—> 2 MOW. ©-KHCNOTHI 4,2! 4, 4 

si" puananorep aan 9 89 | 15,48 | 30,0 ilecce 98TOro uccJIeqOBaHusy 

— 2 Mon. Ali-KHCJIOTHI bee A : 

Pi anecor eae 6 6,00 19,06 37,0 MNpOCJIeIHTb BJIMAHHe Xapaki 

—+ 2™Mmou. Unkaro CC-Kucn0TH 5,39 6,31 22,55 43,3 Tepa a30COCTABJIAIONLEH He 

1 


BeJIMYHHY CpOACTBa  BbIle 

NOMAHYTHIX K i 
IIpu sTOM MBI MMemM B BAY, 4TO TO eae. ee poonence aa 
rlaBHbIM OOpasoM BJIMAHMe CTpyKTypbl MMaszococraBuAollell Ha cy6cTaH 
THBHOCTb KPaCHTeJleH, BJIMAHHIO Ke a30COCTaBJIAIOUIeli ObINO yieseHo sHaun, 
TeJIbHO MeHbIUe BHHMAaHMA. 3 pa6or, NOCBANIeHHBIX USyyeHHIO 3aBHCUMOCTI! 
Me7KIy CTPOCHHEM a30COCTaBJIAIOUeH H CYOCTaHTHBHOCTHIO, MOXKHO ornstai 
HalpuMep, paoory Jesu, Kotoppiii mpoBen cpaBHUTembHOe uccJIeqoBanue Kpa 
cuTeneH H3 M-KucJOTBI M H3OMepHO eli {-KUCMOTEI (*°); BIMAHHe HeKOTO se 
a30COCTABJIAIONNMX Ha CYOCTAHTHBHOCTb u3yuasocb TaKKe Pyrrau u Tledna 
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HOM (**), Ousunnbuespim (°) H ApyruMu uccyieqoBaTenamu. Mpl cpaBHHin 
cBOUCTBa KpacHTeseH u3 OeH3HAMHa, COMep2xalllHX BOCeMb pa3JIMYHbIX a30co- 
CTaBJIAIOWIMX MH KpaCHTeJeH — MpOu3BOAHbIX N-TepdeHusia c TpeMs asococTaB- 
JAIOWMMH. B tTaOn. 1 npupeyenbl WaHHble O cpojcTBe, TelvioTe KpallieHua H. 
M3MCHCHHM SHTPOMMH Ait BCeX STHX KpacHTevieH, IpM4eM AaHHble O cBolicTBax 
HCKOTOPbIX OeCHSHAMHOBbIX KpacuTesieH (a3z0cocTaBuaiomHe Aul-, {- H Hadru- 
OHOBAA KHCJIOTbI) MpHBeeHbI Ha OCHOBaHHU near On aae paHee BBIIIOJIHeH- 
Hix MoppiraHoBbim # MesibHHKOBbIM (1°), 

Heo6Oxogumbli Ain CHHTe3a KpacuTeseli 4 een ee ObIJI NOJY4eH 
moO usBecTHOK MeToguKe (18). J[ua3soTHpoBaHNe 9TOTO aMHHA BeJIOCb HUTPHTOM 
HaTpHA B COJAHOKUCIOH cpeye. AsocoyueTaHHe Mp MomyueHuM BCeX Kpacu- 
TeleH, 3a HCKIIOVeHHeEM KOHTO kpacHOro, MpOBOmNOCch B_ leOUHOr 
cpefe. Kpacutemm mnoyBeprasiucb O4MCTKe OT BO3MO2%KHOH MpHMecH MOHC. 
asokpacuTesieH MyTeM XpOMaTorpaPupoBaHHA Ha OKHCM aJOMHHHA U OUMLL2- 
JMCb OT MHHepaJIbHbIX NpHMeceM alleraTHbIM MeTOJOM (1%). AHamH3 KpacuTesteli 
NPOBOAAJICA NO OMyOJMKOBaHHOH paHee MeTosuKe (°°). [Ipu onpeyzenenun cpoy- 
cTBa KpacHTeJeH K WesOs03e, TeNJOTHI KpallieHHA WM M3MeHEHHA ZSHTPONUH 
MbI Il0JIb3OBaJIMCb BbILUCYKa3aHHbIM MeTOJOM (72). 

IIpupegenubie B TaO. | WaHHbIe MOKa3bIBaIOT, UTO BO ‘BCeX CJIyUaAX BBEeNE- 
HHe B MOJI€KyJIY KpaCHTeJIA JONOMHUTeIbHOrO OeH30JbHOrFO KOJIbILa HOBbIWAeT 
ero CPOACTBO K WeJJIOJO3HOMY XJIOMKOBOMY BOJIOKHY, NpHuemM JWI KpacuTeney 
-¢ asococraBsisioutumMH UnKaro CC- u ¢-KHcOTaMH CpOACTBO NOBbIINaeTcA NpH 
Temiepatype 80° HeckoJIbKO Oosbue, vem mpu 100°. HeogquHaKopoe noppiilenne 
cpoycTtBa mp AByX TemMMepaTypax, MO-BHAMMOMY, MOxKeT ObITb OObACHEHO 
SoJIbIel CKJIOHHOCTbIO STHX KPacHTeleH K arperalluH Mp NOHWKeHHU Temne- 
paTypbl. CireqopaTesbHO, B JaHHOM cCJly4ae, BeJIMUMHAa CpOscTBa KpacuTenei 
| K We rol03e OyeT OMpeeNATHCA HE TOJIbKO MPOABJIEHHEM CHJI B3aMMOJeHCTBHA 
MEKILY HUMH, HO WM OOJbIUHMA SHTPONWMHBIMH M3MeHeHHAMH, | CBASAHHbIMH 
© MepeXOZOM OTAEJbHbIX MOJIeKYJ KpacuTeieH B arperaTbI. B camom mpotlecce 
KDallleHud 9TO MPOABJIAeTCA B TOM, YTO BOJIOKHO MOXKeT COPONPOBATh OoJbiee 
KOJIMUCCTBO KpaCHTeJIA, YEM 3TO OMPefesAeTCA NMPHPOAOH cH, WeUCTBYIOLIHX 
Me@XK Ly KPaCHTeJIeEM H BOJIOKHOM, TaK KaK BOJIOKHO MOXKET NOrJlOWaTb HE TOKO 
OTIeJIbHbIe MOHbI KpPaCHTeJIf, HO M HX arperarTHl. 

Takum o6pa30M, yJJIMHeHve Wen COMpAXKeHHbIX JBOMHBIX CBA3eCH, NPUBOLA- 
mee K yBeJIMUeHMIO THApO*oOHOH NOBepXHOCTH HM YCHJICHHIO NOJAPW3allWH MOvie- 
KYJI KpacuTeJIA, B MaHHOM CJIyuae MPHBOAUT K MOBBIIMeHHIO CPOJCTBa K IeJIIO- 
JO3HOMY BOJIOKHY, HECMOTPA Ha TO, 4TO B MOJIeKyJIaxX KpacuTesleh — NMpoOu3sBol- 
HbIX Tep(beHHJIa paccTOAHHe MeEXKLYy rpynnamu, cOpasyioulMMH BOLOPOHble CBA- 
3H C WesON030H, He COBMafaeT Cc NepHOAOM HACHTHYHOCTH IeJIJOJO3bI. 

IIpu cpaBHeHuu mMexyy coOoh OeH3HAHHOBbIX KpacuTeJeH C pa3JIMUHbIMH 
a30COCTABJIAIONIMMH OOpalilaeT Ha ceOA BHUMAHMe MaJloe CpOJCTBO KpacuTeser 
us T- ue-Kucsor. Kpacutesb u3 4,4’’-tvamuHoTepieHvvia C a30cocTaBJIAIoUleH 
©-KHMCJIOTOH Take OOJlajaeT MeCHbIUMM CPOCTBOM K LeJJIOJIO3HOMY BOJIOKHY, 
¥emM I pyrve KpacuTesM — mpou3sBosHble Tepdenua. ITO ABJIeHHe, NO-BuuMoMy, 
CBAZAHO C HeOMaONPHATHBIM B3AHMHBIM PaciOJIOKeHHeM B MOJIeKyJIaX Kpacn- 
Tele rpyin, OOpasyloulux BOMOPOAHle CBASH C WeNIONO30N, H rpynm, oOycuoB- 
JMBAaloulX paCTBOPMMOCTb KpacuTeJA: OTPUILaTeJIbHO 3apsA2KeHHbIe — SO, -rpynnes 


aHHOHOB KPaCHTeIA B3aTPYMHAIOT OOpas0BaHve BOMOPOAHEIX CBAZEH MexLy 
61u3KO PacnOuOXKeHHbIMH K HUM OKCHrpPynnaMu W OTPHUAaTeMbHO 3apAKeHHOH 
WeJIOO30H (kpacuTesH C a30CcocTaBJIAIOUleH ¢€- KHCJIOTOH). Bo3sMOXKHO Takxe, 
UTO IIPHYMHOM NOHMKeHHOFO cposcTBa KpacuTesehH us T- uM e-KUCJIOT ABJIAeTCH 
HaJIM4Ne B NePH-NOJOMKeHHAX Ha*TaIMHOELIX Aep TAaKUX OOBEMUCTHIX 3aMECTH- 
Teel, KaK CyJb(bOrpynmbl, YTO MOKET MPHBECTH K MPOCTPaHCTBEHHBIM 3aTpy- 

HCHHAM B MOJIeKyJlaX KpaCcHTeNA WM CBA3AHHOMY C STHM MafeHuto cpoycTBa. 
CpaBHeHve M30MepHbIX CeH3HHHOBBIX KpacHTeJel C as0COCTAaBIAICIIMMA— 
Aw-, Unxaro CC- u K-KucnoTamu, noKa3biBaeT, YTO pa3ssIMYHOe PacrosoxKe- 
Hue cyborpynn B MOJIeKyJIax STHX KpacHTeJiel He OKa3sbIBaeT OONbWOrO BIMA- 
HUA Ha CpOJCTBO K PaCTHTeJbHOMY BOJIOKHY; MaJIO OTJIMYAIOTCA M0 CBoeMy Cfor- 
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cTBY HM KpacHTesM pxjla TepcbeHnJla C a30COCTAaBJIAIOULMMU Aur- a Uuxaro CC-) 
Kucsloramu, Bex3Hj[MHoBbie KpacuTemM c asococTaBJisiomuMu AllI-KHCJIOTOH 4} 
XPOMOTPONOBOH KHCJIOTON TakxKe MaJIO OTAMYAIOTCA Apyr OT Apyra: 3aMeHa aMu- | 
HOrpylibl Ha THAPOKCHJIbHy10 rpynmy, B aHHOM CJlyyae, MaJIO CKa3bIBaeTCd } 
Ha BeJIMUMHE CpOJCTBA. ce 

Hakouell, cuieyeT OTMeETHTb, UTO KpacHTeIH M3 HaPTHOHOBOM HM Y-KUCJIOT, | 
cofep2Kalllde MeHbIIe CyIb(Orpyll, YeM BCe OCTAabHbIe O€H3HAMHOBbIC KpacH- 
TeJIM, OOaaioT HaHOOJIbLIMM CpOACTBOM. Syecb, NO-BUAHMOMY, CKa3bIBaeTCH 
pa3iMuve B pacTBOPHMOCTH KpacuTevlelt, CBASAHHOe C KOMMYeCTBOM CyAbPorpynt | 
B HX MOJIeKysJax. Bo3MoxKHO, 4TO 3f\eCb TaKxKe HMeeT 3HAYEHHE OTCYTCTBHE B 
HaraJIMHOBbIX ALpax B NoMomweHHu 8 KAKHX Obl TO HH GbIO, ake TAKUX CpaB- | 
HUTebHO MaJIbIX MOOObeMY, KaK AMHMHOrpynmbl, 3aMecTuTesel, KOTOPble MOryT | 
B OOJIbilei UJI MeHbIUei CTeMeCHH BIMATb Ha MPOCTPaHCTBeHHOe CTPOeHHe } 
KpacuTevielt. 

Vinrepnperaiua JanHbIxX O TeMJIoTaX KpallleHHA HM H3MeHeHHM SHTPOMHA, | 
TIPMBeACHHEIX B TaOm. 1, B HacTOsMee BPeMA MpefcTaBsAeTCA HaM 3aTPyAHH- | 
TeJIbHOM, TaK KaK (P43HKO-XHMHMYeCKHe (akTOPbI, OMNpesemAOllMe BeMYHHbL 
AHu —AS, emte He JocraTouno BbIAcHeHbI. Hama TOUKa 3peHua 10 BONpOcy oO u- 
Cae CMBICJI€ 9THX BeIMYHH W3I0%KeHa B OAHOH 3 BbIIMeyNOMAHYTHIX 
paoor ('%). 


XapbKosckHit rocyapcTBeHHbIH yHHBepCuHTeT Iloctynus0 
um. A. M. Toppxoro, 14 V 1957 
VpanoscKuli XHMHKO-TeXHOJOrM4ecKHH 
HHCTHTYT 
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XHMHA 
A. A. ®HAJIKOB u B. JI. MAHACIOK ay eemrer ars 5 


KMHETHKA M30TONHOFO OBMEHA CYJIb®ATHBIX MYOHOB 
B BOJHbIX PACTBOPAX AMMMAKATOB WV AKBOAMMHAKATOB 
TPEXBAJIEHTHOTO KOBAJIbTA 


(ITpedcmaeaneno axademuxom H. H. Yepunecoim 26 IV 1957) 


Hactostlee cooOienve aBiaeTca NpoqomKeHveM Hale paOotsi (!) no uay- 
qeHHIO KMHeTHKU M3OTOMHOFO OOMeHa HOHOB SO} B BOAHBIX pacTBOpax ammua- 


KaTOB MH AKBOaMMHAKaTOB TpeXBaJIeHTHOFO KOOaJIbTa, CofepxKalllux SO; 86 
BHYTPeHHeM KOOPAHHALHOHHON cdepe. B nocseqHee BpeMA KHHeTHKe H30TOI- 
HOrO OOMeHa AHMOHHbIX aJeHJOB B KOMIJICKCHBIX KOOaJIbTH-COJIAX yeAeTCA 
Oobuloe BHHMaHue (2-5). 

B unacTosileH paOoTe Hamu Oblsla u3yYeHa KMHeETHKAa M30TOMHOFO O6MeHa 
vyonop SO; 8B BOHBIX pacTBOpax CvIef{yIONMX KOMINJeKCHBIX CoequHenuit: 

[Co (NHs)a (H2O) SO4].SO.- 

| -2H,O u_ [Co(NHs)sSOa].- 
-SO,:H,O.IIpenapatsistoro 

|cocTaBa MouJyuasu nepekpu- 
|cTamugainel  COOTBeTCT- 
| BYIOUMX KHCJIbIX CyJIb*aTOB 
|(BO BHellHeli ccbepe HOH 

HSO,) us cmmpTospix pac- 
} TBOPOB (°, 7), KommuecTBolpn- 
Meceli He mpeBbiiuano 1%. 
| Buewne- u BHyTpucdepuble 
-wonbi SOT pasqeianu c no- 
/MOUbIO XJIOPHCTOBOJOpor- 
‘Horo O6eH3HquHa. OmnOKa 
pasyesenua He MpeBbliiata  gy4y 
| +1%. B pa6oTe Oba nc- 
OUESoBAna cepa-35 B Buje Puc: 1. TemmepaTypHast 3aBHCHMOCTb CKOpccTH H30TON- 
(cymbata HaTpus. HOrO O6MeHa HOHOB SOje. i: 2 u 4—sopnpl 0,1 N 
| Bogubie pacTBopbl CYMb-  acrpop [CO(NHs)sSOa]26Oa-H2O, 3, 5 a 6 — posses 
i cbaTOaKBOTeTpaMMUHKOOAIIb- 0,4. N pacTeop Leaf NF ees OgheO 260 5 0s 
Tucysbdata vu cysibdatTonen- 2—€0°, 3 — 20°, — 40°, 6 — 50° 
TAMMUHKOOaIbTUCYy bata 
OTNUUaIOTCH OT HCcAeqOBaHHbIX HaMH paHee CHCTeM TOJIbKO KOHIICH- 


TpallueH HOHOB BOosopona. 
Pe3yJbTaTbl H3MepeHuA pH Bojupix 0,1 N pacTBOpoB HOpMaJIbHbIX M KICAIBIX 


cyib(aTOB TaKOBbI: 


180 360 I40 Hun 


KomusieKkcHaé COJIb pH 
[Co(NHg)sSO4JHSOa: 2120 22 
|Co(NHs)a(H2O)SO,JHSOq-1, 5SN2O 2,2 
[Co(NHs)sSO4]2SOa- H,O Dy 2 


[Co(NHs)4(H2O)SO4]2SO4 -2H20 4,4 
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; Pa3muuuve B KOHILCEHTpallHAX HOHOB H mpusoguT kK 3HaduTebHOMy vameHe- | 
HM10 (PH3HKO-XMMHYECKUX CBOHCTB BOJHbIX paCTBOPOB KOMIIJIEKCHBIX CONCH HM pes-— 


KO OTpaxkaeTCA Ha MOABY2KHOCTH KOMMueKCHOH cBAsH CO* --- SO | 
Kunetuka H30TOMHOTO OOMeHA HOHOB SO; BBO; 
uBtx pacTBopax [Co(NHs)4(H20)SO«],SO4-2H,0. | 
TemnepaTypHad 38aBHCHMOCTb CKOPOCTH H3ZOTOM-. 
WOTO O6OMEH 4a. OTH ONBITH UpoBosusu c pacrBopamu 0,1 N (mo Co**) KoH- , 
teuTpanun, upu 30, 40 u 50°+-0,01° (puc. 1, kpuBpie 3, 5, 6). B usy4eHHom Tem- 
llepaTypHOM HHTepBasle CKOpOCTb H3OTOMHOTO OOMeHa HOHOB SO, Mex BHeLI- | 
eli H BHYTPeHHeH KOOPAMHANMOHHbIMA CfepaMH XOpollo XapaKTepusyetca 
ypaBHeHHeM KHHeTHKUM MepBoro mopaqKka — kt = In (1 — F), rae F — ona 
oOmena. TemilepaTypHblt KoapputveHT peakUHu paBeH 5. U3smeHeHue KOHCTAaH- 
TbI CKOPOCTH H30TONMHOFO OOMeHa C TeMIlepaTypOH XOpOWio ONMCbIBaeTCA ypaB- | 
HeHvem AppeHuyca (puc. 2, kPuBaa /). OHeprua akTuBalluH nNpowecca 
32+1 KKau/MOJIb. 
ConoctapleHHe C  pe3yJIbTa- 
TaMH, MOJy4eHHbIMH Mpa UccIezo- 
BaHHu TemlepaTypHOH § 3aBHCH- 
MOCTH CKOpOCTH 4H30TONHOrO 06- 


MeHa nuonHop SOY B_ pacTBopax 
[Co(N Hs)4(H,0)SOa}HSO,- 1,5SH.O, 
MoKasbiBaeT 4TO Mp OMHaKOBbIX 
TemMepaTypHbIX H KOHILCHTPallHoH- 
HBIX YCJIOBHAX H30TOMHbIA OOMeH 


Ay 
4 
Bi 
= / 
2 
Z 
(525 eG eee ee Ov : : t 
f. 108 z 426 J60 MU 
Puce. 2 Puc. 3 


Puc. 2. Temmepatypnat 3aBHcHMOcTb KOHCTAaHTH cKO | 
CHMOC poctH peakunu. I —0O,1 N pac i 
[Co(NH3)4(H20)SO,4]2SO4-2H,0, 2—0,1 N pacTBop [Co(NH)sSO4JoSO4-H,O” “al 

Puc. 3. 3aBucuMocTb cKopocTH w30ToNHoro O6MeHa HOHOB SO?” or Konuentpamua KoM- 


mleKcHow comm. 1 — 3 — pacrsoppt [Co(NH3)4(H20)SO4]2S0,-2H,O (npu 49°), 4—6 — pap 
erBopst [Co(NHg)sSO,],SOq-H,O (npu 60°); 1 —00,5 N, 2 —0,1 Wee ass N, 4-46 
5—0,5 VN, 6—0,1 N { 


SO; B BOMHBIX PaCTBOpaxX KHCOrO CyJIbipaTa MpoTekaeT C MeHbUIeli cKo-4 
poctbio (TemnepaTypubi KosxppuuuenT peakunH paBen 4). : 
KoOHMeHTPanHOHHble 3aBUCHMOCTH CKOPOCTH H30TONHOre 

a 

06meuna (npu 40°). Usmenenue KOHUeHTpaunn [Co (NH3)4(H,O)SO,],SO, -2H,Ck 
(pve. 3, KpuBpre / — 3) or 0,05 V go 0,2 Nue npusogur* k 3aMeTHOMY H3MeHe-H 
HHIO TI i “G as 
OBH2KHOCTH KOMIIJICEKCHOH cBA3H Cot3. --SO a: Ha6Osmogaetca qaxKe neko: 


TOpad TEHACHIMA K 3aMe J JIEHHIO CKOpOCTH OOMeHa HOHOB SO? ¢ yBeJIH4YeHHeM KOH- : 
WehTpalud KOMMJIeKCHOM cou. B usyueHHom HHTepBasic KOHIWLeHTpauuit pe-) 


* Orpanwuennaa pact y i 
BOPMMOCTb 9TOA KOMMMCKCHOM COMM He NO3BONMAAa UCCHE ‘ 
BOPbl OombWHX KONWeHTpaLnii. Honate Daa 
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ak H30TOMHOrO OOMeHa HMeeT HyJIeBOM MOpAOK MO OTHOWIeHHIO K KOH- 
weHTpamwuu [Co(NHs),(H,O) SO,]*. 

IIlpH usyY¥eHHH 3aBHCHMOCTH CKOpocTH M30TOMHOrO O6MeHa OT KOHICH- 
tpauuu SO} 8B pacrBope Ha 1 momp [Co (NH3)4 (H,0)SO,],SO,:2H,O mpu- 
Oapiamu 10 u 20 Mow. cympdata HaTpHa. Oka3aocb, 4YTO CKOpOcTb 430- 
TOMHOrO OOMeHa HOHOB SO} BospacraeT c yBeHYeHHeM KOHUeHTpallHH Cysb- 
(aTHblxX Tpym B pactBope (puc. 4, KpuBbrle /—3). B pacrBopax xe KucJOrO 
eyappara  [Co(NH3),(H,O)SO,]HSO,-1,5H,SO ysemuuenve konlenTpanuu 
KOMIJI€KCHOM COMM yCKopaeT u30TOMHEI o6mMen SO? , a Bo3spacTaHHe KOH- 
WeHTpaluu CyJbaTHHIX TpylM B pacTBOpe MpakTHYeCKH He BJMAeT Ha CKO- 
pocTb peaKUHH OOmena (?). e 

Pesy/lbTaTbl U3yYeHHA TeMMepaTypHo WM KOHMeCHTpalHOHHbIX 3aBHcHMo- 
eTeit. cKopocru u30ToMHOTO O6meHa SO} B BOJHBIX pactpopax [Co(NH,),- 
+(H,O)SO,],SO,-2H,O mo3spomuaH BbICKa3aTb pA CooOpaxeHuii O MexaHy3- 


109 be 

G9 Ro 
A\ A Ne 
46 Os 
08 ttle 


O4 


? 


wid Gir |} : 


3\2 Mf 


uf 20 560 JGOMLe 

Puc. 4. 3apucuMocTb cKopocTH Hw30TOMHOrO OOMeHa HOHOB SOls 

oT HX KOHWeHTpaunu; 1 — 3 — pactBoppt [Co(NHg:)4(H20)SO,4}2SO4- 

-2H,O (npn 40°), 4—6— pacrsopp! [CO(NHs);-SO4}2SO4-H,O 

(npa 60°); 1 u 4—pacrBop 6e3 modasKH NazSO, (0,1 WN), 

24 5—y06aseno 10 mon. Na,SOq4, 3 4 6 — Zo6aBseHo 20 Mom. NazSO, 
Me H30TOMHOrO pacipeyemeHHa cybibaTHEIX HOHOB MexKy BHeWIHeH HM BHYT- 
peHHell KOOPAHHAaIHOHHbIMH ciepaMH. B BOMHbIX pacTBOpax, cofep»xKallux 
KOMMIeKcHbIM won [Co(NH;),(H,0)SO,]*, umeer MecTo mpomecc mporTowMrTa- 
yeCKOH JMCCOUMAaIMH BHYTpUuCpepHOH MOJIeKyJbl BOJHI 
[Co(NHs)4(H2O)SOq}*= [Co(NHs)4(OH)SO,]3+ H+ 


Ymeubulenue KoHUeHTpauun voHoB H* cmemlaeT paBHoBecue BIpaBo. O6pasyro- 

mladca BO BHYTpeHHe ccbepe rHApoKcorpynna, No-BUAAMOMY, yBeM4uBaeT NO]- 
| 

BY2KHOCTh KOMIVJICKCHOCBASAHHbIX CyJbPaTHblx rpynd*. M3oromnoe /pacnpefse- 


* Tloqo6Hoe BIMAHHEe FHAPOKCOrpyMl Ha NOABHKHOCTh BHYTPUCHepHbIX CyMbPaTHBIX Ppynn 
Ha6mojanu Ouankos u Hasapeuko (8) np H3y4eHHH KHHETMKUM M30TOMHOrO OOMeHa HOHOB SO 
B BOJHBIX pacTBOpaX 3ee€HbIX XPOMCYyJIb*aTHbIX KOMIIJICKCOB. 
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JleHHe HOHOB SO2” Mexk/ly BHeIIHel H BHYTPeHHell KOOPAMHAallMOHHBIMA CepaMH| 
SBIIAeTCH BTOPHYHBIM MpOleccoM, H CKOpOCTb ero pH aHHO TemnlepaType) 
MW KOHWeHTpaluu voHoB H* ompeflemaetca COCTOAHMeM YyKa3aHHOrO BbIILUE} 
KHCJIOTHOOCHOBHOFO paBHOBeCcHsA*. 

KuneTukKa W30TONHOFO O6OMEeHA HOHOB SO2 B BO J-) 
HbIxX pacTBopax [Co(NHs)sSOa]2:SO? -H,0. 

O6men vonos SO} pu 50, 60 u 70° xopomo xapakTepusyeTca ypaBHeHHeM) 
KMHeTHKH MepBoro nopsyKa (puc. 1, Kpuppie /, 2, 4). TemnepaTypHbit Kosdphu-| 
IKMeHT peakItHH OH30K K 3,5. U3meHeHve KOHCTaHTbI CKOPOCTH H30TONHOTO 06-| 
MeHa ¢ TemlepaTypoii moyuuuseTca ypaBHenuio Appennyca (puc. 2, KpuBax 2).} 
Quepruad akTuBalluu Mporecca 27 +-1 KKas/MoNb. | 

Vismenenne CKopocTu v30TOMHOrO OOMeHa C TemMMepaTypol MpHOM3HTeIbHO} 
Takoe 2Ke, KaK HM B BO,HEIX pacTBopax [Co(NHs)sSO4]HSO«a-2H,O. Ognaxo} 
IPH OMMHAKOBbIX TeMMepaTyPHBIX HW KOHIC€HTPallMOHHBIX YCIOBMAX OOMeH) 
SO2” B pacTBopax HOpMaJIbHOrO cyJIbcata [CO(N Hs)sSO4],SO4-H,O mpote-# 
KaeT MejienHee. Ilo-BuqUMOMY, 3TO OODACHACTCA Pa3JIMYHbIM OTHOLICHHEM KOH-F 
eHTpallult uoHoB SO2 Bo BHeLIHeli ccbepe WH KOMMJIeKCHOrO KaTHOHA. 


KoHMeCHTpalHOHHbe 3AaBHCHMOCTH CKOPOCTH H30- 
TONHOrO OOmMena (npn 60°). YBemuuennve KonMeHTpanuu [Co(NHs)s-[ 
-SOa],SOa-H,O ycxopser nsoTonupiit omen SO® (puc. 3, KpuBbie 4—6). B Ta-f 
KOM 2Ke HapaBsleHuu ufeT Mpoecc pM yBeIMYeHHM KOHWeHTpanuu HOHOB SOF} 
B pacTBope ("pu fo6aBenun 10 u 20 mom. Na,SOa Ha | MowIb KOMIJIeKCHOM) 
cou) (puc. 4, kpuBbie 4—6), B OTAMMUHE OT Toro, YTO HaGJIOAasOCcb B aHaJOrM4-4 
HOM OMbITe DpH ucceqoBaHuN Kucsoro cysmbdata [Co(NHs)sSO4]HSOs- 2H,0 (4). 

OTH SKCIePpHMeHTaJIbHble JAHHbIe alOT OCHOBAHHEe MpeNOJO*KUTb, YTO B Me 
XaHH3Me H30TOMHOrO OOMeHa HOHOB SO?” B BOMHbIX pacTBOpaxX HOPMaJIbHOrG) 
cyppata [Co(NHs)sSO4],SO4-H,O cymiecTBeHHy!o posh urpaeT peakiluaA aK-f 
BaTallMH KOMIJI€KCHOrO HOHA: 


[Co(NHs);SOq] -+ HzO = [Co(NHs)sH20]** + SOZ 
C MOCMeyIOULMM ACCOMMaATHBHBIM Mporeccom (1). 


Kuesckul rocyapcTBeHHbI yHHBepCHTeT Tlocrynusio 
uM. T. I. Ulesuenxo 1S RIVES 
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* 
F PesymbTaTbl W3yueHHA BAMAHUA KOHICHTpalluH HOHOB Ht B Oonee umpokom unTepBame 
yAyT NpHBexeubl B Apyrom cooOmenun. 
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Hoxaagn Axkagemunu nayrx CCCP 
1957. Tom 116, Ne 3 


PH3HYECKAA XHMHA 
Akanemuk AH YCCP 10. K. EJIMMAPCKMK « K. M. KAJIABAJIMHA 


NOJIAPOFPA®HYECKOE HCCJIEQMOBAHHE HA ®OHE 
PACIIJIABJIEHHOM BYPbI 


NOJIAPOTPA®HA MEM MW KAMA 


B nocyeqHee BpeMA ToNAporpadua pacnmaBMeHHbIX COJIeH MpuBsleKaeT Bce 
BospacTarollee BHuManue (1,”). [Ipamol nomaporpaduyecku aHau3 paciJaBoB 
(MeTaJypruvecKHX IaKOB M paCIaBJeHHbIX MpOMbIIJICHHbIX SJIEKTPOJMTOB) 
MpeAcTaBseT 3HauvTebHbU MpakTuyeckuH uHTepec. OfHaKO OKACJIbI 
B 9TOM OTHOLWIeCHHH HavMeHee uccyefoBaHbI. B wHacTosuem coodmeHuu 

-IIpHBOAATCA pe3syJbTaTbl MOMAporpaduyeckoro UCceqOBAaHHA OKHCIOB Mey 
“MW KaJiMUs, pacTBopeHHbIx B pacimaBseHHoli Gype. 

MccieqopaHve mpopoqusoch Ha nosaporpade c aBromaTHyecKOl 3anHcbl, 
K KoTOpomy ObiJI IpHcnocoG6seH 3epKaJIbHbIM TabBaHomeTp Tuna M 21-2 c uys- 
CTBHTeIbHOCTbIO. = 11,5-10°° a/mm. ~ 
QIEKTPOMH3ePOM C/K THPeJIb 
43 Hersia3ypoBaHHoro capdopa. 
Katojom saBianacb nslaTaHoBad 
“Tipopoyioka JuameTpom 0,25 mM, 
aHOJOM — llviacTHHa Tvola{b1o 
2,5 cM?. O6HOBMeHHe 93IeKTpO- 
“ROB focTuranocb nyTemM jlenoums- 
‘| pu3auHH pH 3aMblkKaHHH UX 
HakopoTKo. OnpiTs! mpoBo,usucb 
up 820°. Ha puc. | mpupeyensi 
‘Tlouaporpammer CuO u CdO (gna 
| OMHOM W3 KOHMeHTpauHl), a Tak- 
| xKe IOJIAporpamMa (boua, KOTOpbIIi 
| pasviaraeTca pH HanpsKenuu 
| 1,34 8B. na o60nx OKHCHOB MbI 


| yCTaHOBHJIH TIpAMy!o = TIponop- 0. 02,06 06 08 0 12 th S606 
| WHOHAJIbHOCTh M@EXKy CHO WuCp- as ; 
| @y3HOHHOrTO TOKa HW MOJIbHOM ia wre 
| HONeH pacTBOpeHHOrO OKHCAa Puc. 1. Tlonaporpammet oxuciop Mew (Neyo = 
= 0,009675), kagmua (Ncgg = 90,0060) uw Oypsi 
Wes Dil (1) (poua) ¢ = 820°; § =1/ 2500 


Bask u Jlebpus (°) nau, uTo Nomaporpamma pacnsmaspa KC] — ZiC] — 
| Z 

—NiCl., nonyyennad Ha MWaTMHOBbIX 9JIeKTpOAax pH Temulepatype 413°, yqos- 
| JIETBOPHTeJIbHO ONMCbIBaeTCA ypaBHeHuem Kouptroda u Jiuurelina (*) 


DION Tree elas eT are : 
B= Ey——— ple + lela). (2). 


| B HekoTopbix 1pexHUX HCCefoBaHuAX (® *) OblIO NOKasaHO, ITO MONAporpadu- 
| YeCKHe BOJIHbI, CHATHIC Ha MIaATHHOBbIX 3ICKTPOJaX B paclVaBJICHHBIX COJIAX, 
| OlMCbIBaIOTCH He ypaBHeHvem (2), a ypaBHeHuem IT elpopckoro — MupKosnya 
2,3 RT i 

E=E,— Ig - - (3) 


nF i,—i 
5 d 
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Jina BbIACHeHHA BOMpoca O TOM, KaKHM ypaBHeHHeM OIMHCbIBaeTCA MO APO- jf 
rpacbuveckad BOHa, CHATAA Ha TBePAIX B9IeKTPOMaX B WCCMCMOBAHHEIX HAMA} 
pacnapax, Obl MOCTpoeHbl rpacbHku Kak B KoopAuHaTax E, Ig.(ig— i), Tak4 


u B KkoopAunatax E, lg 


. -, COOTBeETCTBYIONIMe TOUKH ObIIH B3ATbI 3 NOJy-'| 
[yr Hh 

d ¢ 
YeHHbIX HAMM SKCIepHMeHTAaJIbHbIX aHHbIx. IIpumMepbl TakKMX Tpa*MKOB MpHBe- | 
Jleubl Ha puc. 2. M3 wx cneqyeT, YTO MONApOrpaduyeckue BOJIHbI ONMCbIBAIOTCA | 


ypaBHenuem (3), a He ypaBHeHvem (2).' 


(cud) (cd) 3 ypapnenua Konptropa u JIunpettuay 
EB 16 la £6  cnelyer, YO MOTeHMMa NOMYBONHEI WowN-4 
060 4 KeH 3aBHCeTb OT KOHIeHTpalluv, T. e.: 
La wi 
092 Degai deal 
ad UL E> = Ey + — le Ke + 
044 088 | 
. 23RT ), NV (4)| 
936 |. é 0G4 y ae nF Som : 
028 gso The N—wnonapHaa oma  pacTBopen-4 
adukoB, ocTpoen-| 
(616 02 TAB UE We Th 16 Horo BellecTBa. M3 rpaduKos, p 


‘oe HbIX Ha OCHOBe HallMX 9KCMepMMeHTasb-} 
Ig 742° 19g“) ; 

HBIX JlQHHBIX, Obl Halifenbl 3HaveHuA 

Puc. 2. 3aeucumocts lg-———>  (kpu- HOTeHIMaN0B MomyBONHbI M comocTaB-} 

oF ‘a! leHbI C COOTBETCTBYIOULMMH KOHWeHTpa- | 

pee Se USEF ae mPH-  tuamu. Tlomyyenuble pesyJbTaTbl MpHBe- 

JOSKEHHOTO HallpAKeHHA: a Alpes’ T Cb Ke MOMEIIeHHI 
oxucw MeqH (Neyo = 0,00194), 17 —ana J[€HbI B aol. 1. S3ye 


t 
oxuca KanMaa (N cqo = 0,0060) sHaveHua — , a TakxKe paccuwTanuble wl] 


SKCIEPHMCHTaJIbHO YCTaHOBJICHHbIe BeJIH-| 
Wubl MpeqnorapupMuveckux xKosdrpuunenToB ypaBuenua (3). Kak BHHO! 


i 
By 8 d 
M3 STHX JIAHHbIX, JIA OJHOW w TOM Ke UVBCTBHTeCJIBHOCTH BeJIMYMHbI INE CcOoxpa- 


HAIOT XOPOUlee MOCTOAHCTBO, YTO MOATBepxKAaeT cipaBeNHBOCTh ypaBHeHAA} 
(1) H yKa3bIBaeT Ha TOUHOCTD OlpedeeCHHA KOHUCHTPalW OKHCJIOB B pacnaBaxy 

N i 
mp MoMoulM AudpysHoHHbIxX ToKOB. Tak Kak 3aBHcuMocTb E, oT lg > ~«+#He) 


2 
TaOmaunma if 


NE 
Mouabuaa E 1 A UysBcrTeu- 
ee Zona N “2 “N ge A lg 7 i TCbHOCTb 
CuO | 0,000485]0,300| 45,4 0,103 
0,000970]}0'432} 15/5 0.210 A OOD 
0,001455]07378| 15.5 0.155 / 
0,001940/0'400] 15.7 0,209 
0003870103420} 12.6 0.209 
0.005805 |0,378| 12°6 0,168 Ayo 
0,007740|0,418] 12.6 0.185 / 
0,009675|0.456| 42.7 0/232) 
CdO | 0,0005 0,884] 13,5 0,070 
0,0010 |o's98| 1375 0.070 ened 
0,0015 |0.894} 13.0 0,138 / 
0,0020 |0.870| 12:8 0.084 
0,0020 |0:896| 9.4 0.118 
0,0040 |0.896| 9/4 0.094 
0,0060 |0:874} 9.4 0.103 4/2500 
0,0080 |0.904} 9:4 0,063 
0.0100 |0)885} 9.4 0,093 


0,0120 0,854 9,4 | 0,098 | 


juMeeT JIMHeEMHOTO XapakTepa, CNpaBeIMBOCTh ypaBHenuA (4) AIA uCCMeqOBaH- 
HBIX HAMM PaCIWaBoB He NOATBepxaeTca. C OO/IbINMM OCHOBaHHeM 3][eCb MOXK- 
HO TOBOPHTb O MOCTOAHCTBe NOTeHWLMaa NOJYBOMHbI, YTO HAXOAUTCA B XOpO- 
ieM COrlacHH C ypaBHeHvem (3). 


IIpu Temnepatype 820° Benuunnbl mpeqmorapubmuyeckux KosdpulHeHToB 
2,3°'RT 
AF (AOvGKHBI HMeTb Cyleftyioulue TeopeTuyeckue 3HayeHHA: Jia n= 1 


(0,226, aia n = 20,113, gaan =3 0,075. na oxucn Mequ 9KcnepumMeHTasbHO 
fyCTaHOBJIeHHbIe MpeforapupmMuyeckne KosdPuuNeHTHI OsMxKe BCero COOT- 
|BeTCTBYIOT WH60 n = 2, nu6o n=1, ITO, BO3MOXHO, OODACHAeTCH Tem, YTO IPH 
BbICOKHX TeMMepaTypaxX MMeeT MeCTO TepMu4eCKan uccounayua: 20ul— 


ze, CuO + ~y Oz. Yue pu Temiepatype 1008° qaBsenne KucMOpoya Ha OKUCbIO 


Me NOCTHraeT BeM4HHbI ero MapWvasbHoro JaBsleHuA B aTmocdepe (8). 
| ina okucH KaqMHaA npe_morapudmuyeckve KoadpduuMeHTEI 

2,3 RT 

nF 

|COOTBETCTBYIOT H60 Nn=2, nu60 n=83. IlocmeqHee BO3MOXHO, CCIM JONYCTUTb 
|B pactllaBe CyWleCTBOBaHHe KOMIIJICKCHbIX MOHOB. 
| [na pacnmasos, coxepxaulux CdO, 6biia BbInCcHeHa TeMMepaTypHad 3aBu- 
|CHMOCTb Judppy3HOHHbIX TOKOB (B TeMMepaTypHOM UHTepBae 760—875°). 
|Pe3ybTaTbI STHX ONLITOB IpHBeeHbI B TaGw. 2. 


180 
Ta6Oauna 2 
(160 
Ncoqo=0,008 Ncoqo=0,906 
S140 
Rok | ia, palioig | T, ok | ig pal 1g ig gm) NO Nite gp Ltr ce ees ie NS 
oy TY 
OAO MIN 24-6) 15304) 1048") 15,0") 4 5176 
4061 | 33°6 |4.526| 1078 | 26,2 | 1/418 86 TS ees hehe 
HOSS 41-3 14, 616154093 |) 3157 | 15008 a 
MOON 65.30 14 Stoleti13 1) 4152 14 615 Puc. 3. TemnepaTypHad 3aBHCHMOCTb 
| 4133 | 75,0 |1,875)| 1433 | 47,2 | 1,674 QMppySHOuHbIX TOKOB JIA pacmiaBos, 
1148 | 60,0 | 1,778 cofepwalulHxX OKHCb KaJMHs. 


a — Ngo = 0,008, 6 — Negg = 0,008 


a. vat 
Kak Buquo u3 puc. 3, rpacaku, MocTpoenubie B KOOpAMHaTAaX |g ia, 


| ABIAIOTCA MOUTH IPAMbIMH JIMHHAMU, YTO CBUMeTeMbCTByeT O CIpaBeJIMBOCTH 
y paBHeHHit 
| E B 
In l~g= A == T (5) 
ae. 
! vores AE (6) 
| U 
fgne A = In k; Be 


V3 BpemuauHbl yranosoro KoappuluenTa NpAMoH, BbIPaxKeHHOM ypaBHeHHeM 
| (5), Mo%KHO BbIUMCIHTS 3HAYeHHe SHEPrHH AKTHBAIMH, KOTOpoe WIA Hallero 
ciydad oKa3ao0cb paBubImM 31,27 KkaJ/MOub. 


Tlocrynuao 
© Ill 1957 ; 


WMTMPOBAHHAA JIMTEPATYPA 


110.C. laauxkos, )Kypu. anan. xum., 8, 38 (1953). ?H.T.4onnux, KX, 30, 
977 (1956). .* E. Black, Th.De-Vries, Anal. Chem., 27,906 (1955). * HW. Koabt- 
rog, J. Jiuureiin, Tonsaporpapus, M., 1948, crp. 161 *® 10. K. Leaumap- 
exui, WU. J. Wauueuxko, Yxp. xum. xypu., 19, 47 (1953). % 10. K. Deaumap- 


exuit, H.0.Maunuenxo, JAH, 91, 115 (1953), 7H. A. Manuenko, Yxp. xu. 
mypH., 22, 153 (1956). ® W. D. Treadwell, Zs. Elektrochem., 22, 414 (1916). 
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Jloxnxann Akagemun wayx CCCP 
1957. Tom 116, Ne 3 


bH3HYECKAS XHMH§' 


Unen-Koppecnonyzent AH CCCP A. B. JYMAHCKHM u FO. © JEMHETA 


JIMIJIEK TPH4ECKOE HCCJIEMOBAHHE ®A30BbIX MPEBPALIEHHM 
B CHCTEME MblIJIO — YFJIEBOJOPO — BOA 


[lopeqeHue MbIJI Kak 3aryCTHTesIeH B KOHCHCTCHTHbIX CMa3KaX BO MHOFO 
olpelesineTca ux (tpasoBoli CTpyKTypolH. SameTHoe BIMAHHe Ha TemlepaTypy 
(ba30BbIX MpeBpallleHHl MbIJI OKA3bIBaIOT paCTBOPHTeMH HM NOOAaBKH K HUM TH po; 
KCHJICOMepKallux CoefMHeHHH (7). SHAyHTeIbHbI HHTepec MpescTaBAeT ycTa~ 
HOBJICHHe CBASH Mey (asOBbIMH MIpeBpalleHHAMM B MbIIe MH B 3arylleHHOWy 
9THM MBbIJIOM cHcTeme. C STON eJbIO HCIOJb3YIOTCA pasHOOOpasHbIe MeTOJIbI 
ucCMeqOBaHHA — TepMuYeCKHH, peHTTeHorpaduyecknh, onTuyecKHh wu Apyrne,, 
Tak Kak JIA OOHAPyXKeHHA Pa3sJHUHbIX (Pa30BbIX MepexoJOB HeOOXOAUMO MIpH- 
MCHEHHE pasHbIX He3aBHCHMbIX MeTOJOB. ; 

J[na uccieqopaHua (basoBblX NpeBpallleHuli B CHCTeMe MbIJIO — yrseBoxopow 
HaMH OblJ] IPHMeHeH MeTO] H3MepeHHA HIICKTPHYeCKOM NOCTOAHHOHM, Tak Kak 
MoeKTpHyeckHe CBOMCTBA MHOFHX BeUIeECTB CYIIeCTBEHHO W3MeHAIOTCA MpHy 


Puce st Pica 

Puc. 1. TemnepaTypHaa 3aBHCHMOCTb AM9eKTPUYeECKOll NOCTOAHHOM CHCTEMBI OeaT Kaba —< 
KcwsIon: a — 1 Kru, 6 — 10 xru, 6 — 50 xru, 2 — 450 xru, 0 — 1,5 Mru. Konneutpayua 80 r-. 
Ha 100 Ma pacTgoputTensa 


Puc. 2. TemnepatypHat 3aBHCHMOCTb AMSMeKTPHUECKO NOCTOAHHOL CHCTeMbI OeaT KAMbUNA — 
KCHJIOI — Boa (Nonyrugpat): a — | xru, 6 — 10 xru, ¢e — 450 xru, e — 1,5 Mru. Konuent- 
pauna 80 r Ha 100 ma pactsoputena 
¢ 
CTpyKTypHbIX TpeBpamenuax (°). Tomep u Jasuc (*) mpu uccnefopannu Tem- 
MepaTypHOH 3aBMCMMOCTH JM9eKTPHYeCKO MOCTOAHHOM ycTaHoBHsH (cbasoBblel 
mepexodbl B CHCTeMe CTeapaT HaTpuaA — lWeTaH — Boja. 
B xkayecTBe o6beKTa HCCICOBaHHA HaMU ObIa B38ATa CHCcTeMa, COCTOAIIaa 
M3 KCHJONa HW OJleaTa KaJIbiMA, OTMMYAIOWerOCA HH3KHMM TemlepaTypamu (pa-! 
SOBBIX lipeBpailenun. Ilo Jannpim TpanesHukoBa vu SaKkuesoli (4) Aa CucTeMBt 
OeaT KaJIbUMA — BOfa CyleCcTByIOT Nepexofe! pH 50—55° u 75—80°, a ana 
CHCTeMBI OJleaT KaJIbuMA — Boa — BenocuT — mpu 50 un 71,5°. | 
Hizmepennve EMKOCTH MpoMsBoOAuOCh B Juana3zoue oT 1 yo 10 Kru Ha 3By- 
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<OBOM MOCTe H B Auatia3zone OT 50 xr fo 1,5 Mr, Ha Q-mertpe. Ja yueta em- 
<OCTH NOABOAALIUX MPOBOAHHKOB HM BbIYMCJICHHA YHSIeKTpHYeCKOH NOCTOAHHOM 
IIH MpOBeCHbI USMePeHHA CTaHapTHOH %XHAKOCTH (m-KCHuOM). [lorpemiHocTS 
iZMepeHHH WMIIeKTpHYeCKOH MOCTOAHHOM KOWe6alacb B 3ABHCMMOCTH OT MeTO- 
la, UACTOTHI H BENHUYMHbI AM3IeKTPpHYeCKOH NOCTOAHHON. B cpeqHem Ona COCTAaB- 
masta 1 — 5°/,. 

PesyJIbTaTbl W3MepeHHA TeMMepaTypHOl 3aBHCHMOCTH AuseKTpHueCcKO 
IOCTOAHHOM CHCTeMbI, CocTosieli us 80 r oneaTa KaJbiua, pacTBopeHHoro 
3 100 Mi KCHJIONa, MpegqcTaBsenbt Ha puc. 1. Bauanue Jo6asok Bofbl NOKa3aHO 
fa puc. 2 u 3. Bo Bcex wcceqoBaHHbIxX CHCTeMaxX AUdIeEKTpudecKad NOCTORHHaA 
> pOCTOM YacTOTb! yMeHbIUAeTCH. OTOT acpPpekT OCOGeHHO IIPOABMAeTCA Ha CHCTe- 
Max, COjlep»Kamlux Bony. Ilo mepe yBeauueHua sacTOTLI KpuBble ¢ — ¢ BbIpaB- 
HHBalOTCH. OTMEYCHHAA 3ABHCHMOCTh J{H9IeKTPHYeCKOM MOCTOAHHOM OT YaCTOTHI 
yKa3bIBaeT Ha NOBepXHOCTHY1O NOJApusaynio Maxcsessa — Barnepa, KoTopas 
BOSHHKaeT B OOJIACTH HH3KHX “aCTOT IPM HaM4HH AByx (ba3 Cc pasMUHOL 
(M9 IEKTPHYeCKOH MOCTOAHHOM uw MpoBomumocThio (°). 

M3 puc. | BuAHO, 4TO C NOBDIINeHHeM TeMMepaTypbl AMaeKTpuyecKan T0- 
CTOAHHAA Oe3BOMHOH CHCTeMbI, BCJIe/CTBHe OCa6JIeHHA MeKMOJeKYyJIApHOrO 
BSAMMOJICHCTBHA, YyBeJIMYMBaeTCH. OcoOeHHO pe3kKO BbIPawKeHa 3Ta 3aBHCH- 
MOCTb Ha HHSKHX YacTOTaX. 

- Bowla oKaspiBaeT 3HauNTebHOe B&MAHMe Ha JM9sIeKTpHuecKHe CBOHCTBAa 
cucTempl. [Ipexye Bcero o6paitiaeT Ha CeOH BHHMAHHe SKCTpeMasIbHOe 3HaueHHe 
ImasekTpHyecKkoH NocTosHHOH. Ilpu BBeqeHuu B CHCTeMY BOJII H3 pacueTa 0,5 
MOJIA Ha 1 MOJIb MBIA MHHHMAaJIbHOe 3HaveHHE AHIIEKTpHyYeCKOH MOCTOAHHOU 
qaOuoaeTca mpu 55°, T. e. MpH TemmepaType MepBoro cdbasoBoro Mepexosa. 
C YBeJINYeHHeM COJepKaHuA Bob! WO | MOA Ha MOJIb MbIJIa MHHAMYM Ha KpHBOH 
- — ¢ C]BuraeTCA B CTOpOHyY Hu3KHX TemmepaTyp. V36nIToK Bosbl CBepx STOO 
KOJIMYECTBa Ha MOOKeHHe MHHUMYyMa He BuIMAeT. CooTBeTCTBHe MeXxKAY Temue- 
paTypaMH (asopbix NepexoOB MH MHHHMYMOM JMoJIeKTpHyecKOH NOCcTOAHHON 
B CHCTeMe MbIJIO — yruieBoopoy — Bofa oT- 
meuarioT Jlourep u Issue (3). 2 
| Tlonwxenue quamekTpuyeckol mocTosHHon, 
MO-BHMMOMY, CBA8AHO C YCHJICHHeM B3aHMO- jy pe) 
(€HCTBHA MOJAPHbIX TpynM MosleKysI MbIa 
mpu ca3so0BblxX mpespaljennax (°). Capur manHu- 
MYMa JM9JIEKTpH4YeCKOH MOCTOAHHOH, HaOJIO- © if 
aiouluicnA B cucTeme, coflepxauei 1 Mowb 
BOJbI HA MOJIb MblJIa, YKa3bIBaeT, UTO MOHO- 8 
IMapaT oseaTa KabUuA B yrseBosopose HMeeT 5 
Oomee HU3KYy!IO TemMepaTypy Mepexoga. Cnegqo- 4 See 
iBATeJIbHO, IpHcoequHeHHe BOJbI K  MBIJY 
(IPHBOAUT K NOHWKeHHIO TeMIepaTypbl Ca30BbIx Di Lipa an ae 
jepexojos. CaoOofHad Bojla, KoTOpad He B3aHMo- —_ 
RelicTByeT C MbIJIOM, Ha TeMMepaTypy @as0BbIX p,. 3 Toinenanipeanweaeren 
ImepexOOB He BJIMAeT. MOCTb [[M3JIEKTPM4eCKOli MOCTOAH- 
Bonee BbICOKHe 3HaueHHA JM3IJIEKTPHUe- How CHCTeMbI OeaT KaJIblua —. 
ICKOH MOCTOAHHOM CHCTeMBI, COMepxKallleH Boy,  KCHon — Boga (MOHOrMApaT) a — 
10 cpaBHeHMio c Ge3BomHOli, o6ycnoBsenn, Bo- | XT, 6—10 xru, ¢— 460 xru, 
2—1,5 Mru. KouleuxTpanua 
MepBEIX, TH{patalvelt MOJeKy Mba, MOBbI- 39 r wa 100 ma pactropatens 
alolllet UX MOJIAPHOCTb, BO-BTOPbIX, MelTH3H- ; 
Py!OuluM JelvicTBHeM BObI. OcobaA powJlb BObI 
1B CTPYKType CHCTeMbI MbIJIO —yrsleBolopok Obluia OTMeyeHa TakxKe MpH 
MCCJIeOBaHHH MeXaHH¥YeCKHX, TePMMYeCKHX H ONTHYECKHX CBOHCTB 93THX 
icHctem (°). ‘ 
| Belo yeTaHOBJIeHO, 4TO BCJeCTBHe MepeoxJlaxKeHHA CHCTeMbI KPUBble Ha- 
IpeBaHuA MW OXJaKMeHHA 3HAUHTeIbHO pa3sMuatoTcA. J[MaeKTpHueckue CBO;i- 
bTBa OKa3aJIMCb UYBCTBUTCJIbHBIMM WH K Mpolleccy peKpucTasmM3allMu CUCTeMbI, 
PosoOuKaBIeMycA B TeYeHHe HECKOJIDKHX CYTOK. 
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TaKHM OOpa30M, UccJeqOBaHHe THSeCKTPHYeECKOH MOCTOAHHOH MOKeT aTb 
WeHHble CBEeHUA O (PasOBbIX NPeBPallleHHAX B CHCTeMe MbIIO — yrslenoqopoy — 
Bola. 


Vucrutyt o6ueli uw HeopranMueckol XHMHH Ilocrynuao 
Axkajemun Hayx YCCP 8 IV 1957 


UWHMTHMPOBAHHAS JIMTEPATYPA 
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1949, crp. 98. 


438 


Joraanqn Akawqemun nayk CCCP 
1957. Tom 116, Ne 3 


PEOXHMHA 


E. Ji. ABPAMOBH4Y 


OCOBEHHOCTH PACHPEXEJIEHHS DKEJIE3A, MAPrAHIJA, MEJIU 
WM MAJIbIX 3JIEMEHTOB B OCAAOUHbIX NOPOJAX Do; 
NPUTAWIKEHTCKOrO PAHOHA 


(Tpedcmasaeno axademuxom H. M. Cmpaxoeoim®12 III 1957) 


1. B nacrosulel paOoTe u3maraloTcd pesyJIbTaTbl MACCOBbIX CIIeKTPOCKOMU- 
HUeCKUX ONpefemenuh Fe, Mn nu Maspix 3JIEMEHTOB B OCaQOUHBIX Moposax Do,3 
| UpuraikeurcKoro paHoHa, BbINOJIHeHHbIX CNeKTpaJIbHOH saOopatopueH Vu- 
ycTuTyTa reonornH AH Y3CCP. 

_ BO3MOXKHOCTb HCHOJb30BaHHA CNeKTPaJIbHOrO aHaJIu3a JA BbIABJeHHSA 
f ocoGeHHocreli pacnpefeJeHua cofepKanuli BbIWeHaSBaHHbIX 3JICEMeHTOB B OCa- 
| HOUHDIX MOpOfax MoKasbipaeTca padotamu J. C. Samman3ou U H. B. JIn3ynosa (4). 
| Haun HcCJIeMOBaHHAMM BbIABJICHa YeTKaA MPHYPOYeHHOCTb KaxKOro U3 yKa- 
)8aHHBIX SJIeMeHTOB K orpejeJleHHOMy neTporpaduyeckomy Tuny mopox (cM. 
puc. 1—3. PesybraTbl aHaJIM30B JaloTcA B YCJIOBHBIX OGO3HAYeCHNAX NATHGaJIb- 
}HOM CHCTeMbI OW€HKH MHTeHCHBHOCTH JIMHUM CieKTporpaMm). 

_ OOuleH 3akoHOMepHOcThiO [WIA BCeX PaCCMATPHBAeMbIX QIeCMEHTOB ABJIACTCH 
HEHSMCHHBIM POCT OTHOCHTCJIBHbIX COMep%KaHuli HX MO Mepe Mepexoyaor rpy- 
| Oosep HUCTEIX necuaHbix NeTpodalHh K Goulee TOHKOZeEPHHCTLIM. B yasieHun OT 
lGepera C YBeJIMYeHHeM KapOOHaTHOCTH B NOposax (paHee —ocayKax) cpegqu yKa- 
| SAHHEIX 9JIeEMeHTOB HaMeuaeTcs muddepeniivallua. O2HU 3JleMeHTHI, Kak Ba, Ti, V 
WH, B OcOOeHHOcTH, Cr, JocTHTaAt MaKCHMyMa B Mopoflax, OOorallleHHbIX TOHKHM 
| Tep pHreHHEIM MaTepHaJIOM,—aJIeBpOJIHTaX M MepreJIAx, OOHAPYyXMBAIOT peskuli 
henay KOHMeHTpalluH B MOJOMUTAX, JIMWeHHbIX TeppHreHHOM MpHMecH, B TO 
|BPeCMA KaK KOHIeHTpalluu Apyrux — Fe, Mn, Cu npu nepexojge kK KapOoHaTHbIM 
} atin sim MpOOJ2KAaIOT HEYKJIOHHO BO3PaCcTaTb HM B JOJIOMUTAX, JIMUICHHBIX Tep- 
| pureHHolt NpMMecu, MOcTuraloT MakcuMyMa. YkKa3aHHble COOTHOWeHHA Oovlee 
HOTUCTIHBO BHUHbI Ha puc. 3, re OTHOCHTeJIbHbIe BeEJMUMHbI COJepxKaHHl BCeX 
H9JIEMeCHTOB JlaHbl B MepecueTe Ha HepaCTBOPHMbIM OCTATOK, T. €. OCBOCOKJeHbI 
HOT pa3sOaBJIAOlleH MpuMecH KapOoHaToB. 
| IIpuuuna Tako MpHypOveHHOCTH OTEJIbHBIX SJICMCHTOB K PasJIMYHbIM THIAM 
iNOpok cilemyroulan. Kak W3BecTHO, OTJHUHTeIbHOH YepTOH BCeX BbIIleHasBaH- 


| 


HHBIX SJICEMCHTOB ABJIACTCA HMYTOKHAA PaCTBOPHMOCTb HX COeIMHEHHH B BOJe, 
/uT0 MH onpeslesser KpaliHe HU3kKO0e COJepxKaHHe HX B PaCTBOPeCHHOM Buse B peu- 
JHBIX BOJax. Cpequue sHaueHua mio H. M. Crpaxosy (°) ompefesatoTca cilenyio- 
ke BeIMUHHaMH: wid Fe 0,73 mr/a, naa Mn 0,02 mr/a, 1A MaJIblX 3JIEMeHTOB 
| TLICTUHBIC H MUJIMOHUBIE JOM MusiurpamMa Ha JIMTp. B cBa3H C STHM Focnoy- 
ersyrometi (opMoH Mepenoca yKa3aHHbIX 9JIEMeHTOB B COBPe€MeHHbIX pekax 
WABIIACTCA TOHKAA MeXaHH¥eCKad BSBECh, MpeCTaBAIOWlaA CoOoli B OCHOBHON 
mace TOHKOS€PHHCTHIH KacTHYeCKHi MaTepHad, MOJYYeHHbIM MeXaHHyeCKuM 
ICMBIBOM BbIBeTPeJbIX MOpok MuTarouleli NpoBuHUNH. B noxqyuwHeHHOM KosH- 
luectBe B cocTaBe B3BeCel! IIpHCyTCTBY!OT TeJleBble CrycTKH ruf~pooKucelt Fe 
in Mn. 

| B cBa3H .c TeM, TO OCHOBHOM opMolw BHOCa YKa3aHHbIX 93/eMCHTOB 
B MOPCKOl OacceliH ABJIAeTCA MeEXAHHYeECKaA MYTb, ECTECTBCHHO, TO M pacripe- 
eeHHe YKa3aHHbIX 9JIeMeHTOB B MOPCKOM Oacceline CoBepluaeTCA MO 3aKOHaM 
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MexaHHuecKoll CeMMeHTaHH WM YTO NPHUMHbI OTKIOHCHHA OT STOTO MpaBHwlay 
HY2KHO HCKaTb PlaBHbIM O6pa3s0M B MHOM (bopMe MepeHoca, a CTaJIO ObITb B HHOM} 
cmoco6e ocaxkKeHua aeMeHTOB. B uacTHOCTH, HeoOXOAMMO y4ecTh KJMMaTHe 
cKue OCOGeHHOCTH reosOrHYeCKOrO MpoOuloro, TEKTOHHYCCKUH PUM HU, PlaB- 
Hoe, 6oslee BbICOKOe COepxaHHe YIIeKHCJIOTHI B aTmocdepe H B Bosax NeBOH~} 
ckux mopeit (TombmumuyT, M. B. Bunorpazos), odecnewuBaroulee 6oulee HU3KHH 
OKHCJIUTeJIb HO-BOCCTAHOBUTCIbHbIM MOTeHWMa, KOTOpbIM He MOF He CKa3aTbCA} 
Ha (POpMax MepeHoca pacCMaTpMBaeMbIX IJIEMCHTOB. 


Puc. 1 Puc. 2 


Puc. 1. OrnocutTembuble KoHWeHTpauun Fe, Mn, Cu u Pb B noposxax pa3H4HOro MeTporpa- 
(puuecKoro THNa: @ — rpaBeNHTb, 6 — NecuaHHKH KPyIHO- HW CpeAHesepHHCThle, 6 — aJeB- 
POMMTbI H MeIKO3epHHCTHIe MecuaHHKH, @— MepreslemaTTyMbl, O —Mepresu, e — U3- 
BECTHAKH,  ¢ — JOMOMHTHI 'C HepaCTBOPHMbIM ocaqKoM > 15%, 3— To xe < 15% 


Puc. 2. OTHocuTembuble }KoHeHTpauuu Ba, Sr, Ti, V u Cr. O6o3sHauenna Te xe 


C 3THX MO3HILMM OTMeTHM, UTO CBA3b C TeppHreHHbIM MaTepHaJIOM OCOOeHHO’ 
ApKO uposBasaetca Wa V, Cr, Ti wu Ba, o6HapyxuBatowluxX MAKCHMAJIbHOEe CO-' 
jlepxkaHHe B HaHOosee TOHKO3eCPHHCTHIX TeppHreHHbIX Mopoax (aeBpOJIMTEI) 
H B CMeUIaHHbIX KapOoHaTHbIX Mopofax, CofepxKalluxX 3HaUHTeMbHYy!O IIpuMecs | 
leUTOBOrO MaTepHaJia (MepreJIM H Ne€NUTHCTbIe H3BECTHAKH). Takaad TecHad CBASh 
YKAa3aHHbIX 9JICMCHTOB C IJIMHMCTHIM BellleCTBOM TOBOPHT O TOM, YTO B OCHOBHOS | 
Macce MaJIbIe 9JICMCHTbI BHOCHJIMCb B MOPCKOH OaccelHH B CocTaBe MyTH. B no- } 
CileHeH OHM MOPJIM MpHCyTCTBOBaTb, BXOJA B BUe H8OMOpdHOH Mpumecu B pe-}t 
({leTKH TOHKOMepeTepThX aIOMOCHMKATOB; Jia Ba 3TO, BUMMO, ObIM MoeBbIe | 
umaTel, Wa V, Cr, Ti — TemHouBeTHble MuHepasbl. Kpome Toro, OHM MOrunH | 
BXOMMTb B COCTAB TOHKOPaspOOJICHHbIX OKHCJIOB MeTaJJIOB, TAKUX KaK PYTHI, 
aHaTa3, MarHeTHT HM Ip. SHaunTebHAaAA JOJIA MaJIbIX JJIEMeHTOB, TIO BCeH BUH: 
MOCTH, TlepeHoCHacb B COpO6HpOBaHHOM COCTOAHHM Ha MOBepXHOCTH MUIen | 
PJIMHUCTbIX MHHePaJIOB, a TAK2*Ke KeNESUCTHIX, MAPFaHIleBbIX H KPCMHEBBbIX review | 
((°) u ap.). Boome ecTecTBeHHO, YTO KOMIOHEHTEI, OCHOBHOM (hopMolt Tepenoca § 
KOTOPbIX B Pe4HbIX BOaX Oblula TOHKAA MeXaHH¥eCKad B3BECb, ABJIAIOULAaAcA 
COCTaBHOH YacTbio NeIMTOBOH (bpakIuN, NoMaB B MOPCKOH Oaccelin, pasHocusMUCch | 
HW OCaK]laJIdCb .B MOPCKOM OacceHHe COBMeCTHO C TlocmeqHelH. Tem cambim Mok * 
rBepxaeTca Touka 3peHun H. M. Crpaxoza (°) u ero mocmeqoBaTenek 0 TOM, ° 
YTO 3AKOHbI MCXAHHYeCKOH CeMHMeHTALHH, YUpaBJIAOlHe OcaKeHveM paccmatT- 
PHBaeMBIX 3JIEMCHTOB B COBPeCMeHHBIX BOJMOeCMAX, HMeJIM MeCTO H B TeoworMue- 
CKOM IIPOLIJIom. 

Tlouru motHoe oTcyTcTBHe B KapOoHaTHbIX chauuax V u Cr, no Bee Buu: | 
MOCTH, OOBACHAeTCA HX HaWOONee APKO BbIPAXCHHbIMH, CPABHUTEMbHO C Apy- | 
THMM 93JIEMeCHTaMH, KaCTO*PHJIbHBIMH YepTamu. 

Hampotu, noppliiieHHble KOHIeHTpaluu CTpOHUMA B usBecTHAKaX (puc. 3) 
OOBACHAIOTCH, BePOATHO, eFO MeHbUIel CHOCOGHOCTHIO K aycopOlwu PIWHHC- ~ 
ThIMH YaCTHMAMM HW MepeHOCOM efo raBHbIM OOpa3s0M B (OPMe HOMHbIX pacTBO- ~ 
pos, OarofapaA yYemy OH MOr HakallIMBaTbCA B MOPCKOM Boe HM BCMeACTBHE 
OM30CTH pasMepa HOHHOMO pafuyca C TaKOBbIM KaJIbIMA COOCcaxKaTEca B OoNee * 
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HO3 AHHH Nepvoy C KapOonaTom nocueqHero. Cneqyer yauTbIBaTb TakxKe clo0co6- 
HOCTh CTPOHUMA HaKallMBaTbCA B W3BeCTKOBBIX CKeJIeTAX MI@HKTOHHBIX WH Apy- 
MX OpraHu3MoB 

| [pwauuet koutpactuocrn pocra coxepxanusa xenesa, MapraHila H MeQM OT- 
OCHTCJIBHO COMepKaHHA MaJIIX 9/ICMeHTOB TPH Hepexoge OT mpuOpexKuHblx 
AMM ~K KapOOHaTHbIM (hallMaM OTKPBITOTO MOPA B H38YYeHHBIX OTIOMKEHHAX 
0 CpaBHeHHio C HaOOAaeMbIMH COOTHOLICHHAMH B COBPeMeHHBIX OCaJ[KaX, KaK 
bl CUuHTaeM, B Coriacuu c H. M. Crpaxosoim (°,°), kpoiorcs B HHOli dopMe Mepe- 
oca Fe, Mn u Cu. Bepoaruo, atu 2nemeHToI nocTyuayu B JeBOHCKHH MOpCKOH 
acceHH TlaBHbIM OO6pa3oM, B oTjHu4He 
IT MaJIbIX SJIEMEHTOB, He B (bopMe B3Be- 
el, a B (OpMe pacTBOpHMBIX Cole — 
Kopee Bcero OuKapOoHaToB (°), o6a- 
alolluX HanOo/bileH TpaHcnopTabesb- 
tocTb1O. TlocneqHee BNOHe JoNycTumo, 
YUTbIBAA MHOe, Ooee BbICOKOe Naplly- 
JbHOe aBseHue COg B aTMocdepe u 


H 


OTeHI[Masl, OOecMeyHBLIMH MepeHoc Fe 
H Mn 8B 3aKHCHBIX (pacCTBOpHMBIX) 
DOpMax. 

Bo3MOXKHO, YTO YacTHUHaA Juddbe- 
CHIMANHA QIEMeCHTOB COBepilaslacb B 
fIpHOpexkHOH 30He, BeseqcTBue (aKcrIe- 
PMMCHTaJIbHO YCTAHOBJICHHOH) 3aMej- 
MeHHOH KOaryJAWHH TYMYCOBbIX Be- 
IMeCTB B 30He CTHIKa PeYHbIX H MOPCKHX Pee 
Bo (°), 300m THApooKucH > xKeesa, 3a- Ered 
HULCHHbIe OPraHHYeCKHM KOJIJIOHJOM, 
nonaB B MOpCKOH 6acceHH, MOrIH MH- 
HOBaTb IIpHOpexHyto 30HY HM JOCTHTaTb 
CHTpaJIbHbIX uYacTeH OacceliHa, B TO 
BpeMA KaK MaJIbI€ 9JIEMeEHTHI 3]eCb OCe- 
Malu, afcopOupyacb Koaryupyroulelt 
B YCTbeBOH SOH€ CHJIMKaTHOH MYTbIO. Puc. 3. OrHocuTembHble KOHWeHTpauuH Fe, 
2. Banospoe Kese30, PHKCHPyeMO€ Mn u manbix 9eMeHTOB, B MepecueTe Ha 
XHMHUYCCKHMH HU CIICKTPaJIbHbIMH aHa- OecKapOouaTHy!0 4aCTb TeX Ke NOPoOy 
W3aMH, BcTpedaeTca B H3y4eHHbIX M0- fe 
poyax B HeCKOJbKUX MHHepaJIbHBIX (opMax, HaXOMalluxcA Mey coboH 
B Me€peMCHHbIX KOJMUYCCTBEHHBIX COOTHOMIEHHAX B Pa3JIMYHbIX MeTpoallvab- 
HbIX THMaX Mopod. 

Tak, B NpHOpexHbIX rpyOo3epHHCTHIX OCa{KaX, OTMaraBIUMXCA B yCIOBHAX 
HawOoJlee BbICOKOrTO OKHCJIMTeJIbHO-BOCCTaHOBHTeJIbHOrO NOTeHUHaJa, rilaBHaA 
Macca »Kevle3a yBASbIBaeTCA B ruApooKucE (ruAporeTuT). TocseqHHe BeTpe- 
YaIOoTCH HOO B Bue MeHOK, OOBOMAKMBAIOMLMX OOJIOMOUHbIe 3epHa KBaplla 
M MOsIeBbIX LIMaTOB, JH60 Kak CaMOCTOATEJIbHbIe BbIMeeHHA Cpeu WemMeHTa 
OOOMOUHBIX MOpok. SAecb, BUAMMO, OCaxKalacb T1aBHbIM o6pasom Ta “acTb 
*Kesle3a, KOTOPad BHOCH/aCb peUHLIMH BOAaMH B MOPCKOM OacceHH B Bue PUApo- 
OKHceli M WaCTHUHO HOHHIX pacTBopos (1). UacTb xee3a B OOOMOUHBIX MOpo- 
aX pucyTcTByeT B cocTaBe ueuryek GuoTuTa. Ilo mepe mepexofla K Oomee TOH- - 
KOSEPHHCTbIM MOpOsaM, KaK MOKa3bIBaeT MHKPOCKOINMYeCKOe HB3yYeHHe Nocej- 
HUX, rlaBHad Macca *Kesesa BCTpeyaeTCA B BHAe MEJIKMX OKPYIJIbIX MbIJIeBU]- 
HbIX BbIeseHHH FuAporeTuta (?), BOSHMKINero, BepOATHO, TJIaBHbIM o6pa30M 
3a cueT KoaryJAWHM 30Jelt THpooKncel, OOpasoBaBlINxCA MpH TuAposmse 
*KeMe300praHHyecKuX coequHeHUii. )Keme30 npucyTcTByeT Takxe BO pakiun 
<0,001 mm Hepacrsopumoro B 10% HCl ocraTka xapOouaTHbIxX Nopo B Bure 
rupaTupoBaHHoro XJIOpuTa 
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B JOu/IOMUTAX, JIMLWeHHBIX TeppHreHHOl MpHMecu HM POPMUPOBABIINXCA B 3a-f 
CTOLHO-BOCCTAHOBHTeIbHBIX YCJIOBHAX, 2Kee30 BXOAUT B cocTaB nupuTa. Llo-| 
cequnil OOpasyeT TOHKY10, PaclibleHHY!0 BKpalJIeHHOCTb B Topose. Cy bu sbl| 
*Kesle3a MOJIH BOSHHKHYTb KaK 3a C¥eT IIpHHeCeHHOrO paCTBOPeHHOTO AKesE3Aa, | 
Tak MW 3a CueT BOCCTAHOBJICHHA OKHCHOTO 2%XKesesa. PeakiUMA BOCCTAHOBJICHHA, | 
To BCeli BUJMMOCTH, MpoTeKawa B Mpowecce AMarenesa NO BANAHHeM H.2Si 
BOSHHKabBlUero 3a CUeT THHCHHA OplaHHyeCKOrO BelllecTBa. 

OcHOBHOH MHHepasbHO cbopmoli yBa3Ku MapraHta B MpHOpexHbIx PaluAax} 
ABJIAIOTCH, MOMOGHO 2Kewesy, THAPOOKUCHbIe CoeAMHeHUA (MCHOMeNaH?), OOpa-fj 
BYIOUMeCA 3feCb 3a CUeT KOArYJAWMH 30NeH THApooKuceli MapraHula. B jouio- 
MHTAaX 4aCTb MapraHlla, BO3MOXKHO, HaXOAUTCA B Bue KapOOHaTOB. 

Uro KacaeTCd MHHepaJIbHbIX (OPM YBASKH MeJ, TO BIOJIHE BOSMOXKHO, YTO} 
YaCTbh CYNepreHHbIX OKUCJICHHBIX MMHepasoB, BCTpevatolluxca B NMecuaHbixi 
MpHOpexKHbIxX (baluAX, OOpa30BaIvCb 3a CUeT CHHIeHETHUHO OCeBIeH MeMM.} 

V3 muHepasoB, B COCTaB KOTOPbIX BXOJAT MaJIbI€ JJICMCHTbI, ABTOPOM YCTA-} 
HOBJICHbI: pyTH, aHatas u cen. Jipyrux caMOCTOATebHbIX MHHEpaJoB, OOpa-f 
30BAHHBbIX MAJIbIMH 3JIeMeHTaMH, He BCTpeyeHo. Ilo-BuquMomMy, OOJIbIUIMHCTBO 
M3 HHX IpHCyTCTBYIOT B COCTaBe TeppHreHHOrO MaTepHadla, BXOA B Bue H30- 
MOpHOM MpHMecH B pelleTKH TOHKONepeTepTbIX aJOMOCHIMKaTOB (Ba B Mose- 
BBIX lmaTax, V, Cr, Ti — B WBeTHBIX MHHepadax WH KeMesocoMep*KalllUX akllec-} 
CopHaAxX — TaKMX KaK MarHeTHT MH Jp.). 

Crponttuii B rmaBHoi Macce, 0-BHUMOMY, IIpucyTCTByeT B Buse u3somopd-| 
HOH Ipumecu B cocTake KauIbuuTa. UacTuuHO Mavibie 9JIEMCHTbI MOFYT HAaXOAMTHCH 
B COPOHPOBaHHOM COCTOAHHH B IvIMHaX’W THApPOOKUCHbIX CoeqNHeHUAX Fe vu Mn. 


UnctutyT reonoruu Tloctynuao 
Akayemuu Hwayk Y3CCP ey Wes 


UMTMPOBAHHASA JIMTEPATYPA 


1®.A.Anocos, ®.A.Tuus6ypr, Tp. Uucr. reoxum., kpuctannorp. u vunepagt.) 
AH CCCP, 3. 9 (1928). ? .M.B peu, Céopx. ctateti nog ren. B. B. Wepéurn, VJI, 1952! 
7B. HW. Bepwancxkul, JiHesxux 12 cresya pycckux ectecTEcncrbitateneli nu Epauell} 
(1909-—1910);.M., 1910, -ctp. 73.. 43, CsSauManeon, HB Wins yr ona 86,4 
Ne 6 (1952). ° H.M.CTtpaxos, C6opn. C6pasopanne ocazKop B COBPeEMEHEBIX EOLCEMAX,} 
en Nel COG, IE ei ts. CO, 7B. 6H. M. CTpaxos, Tam xe, cTp. 738.4 
Se (1849). paxos, Bran. MOH, 31, 2 (1956). §® B. B. ILep6una, JAH, 67, 


Hoxraage Akagemunu nayx CCCP 
1957. Tom 116, Ne 3 


TPEOXHMH A 


O. K. BOPJOBCKUM 


COCTAB OPFAHNYECKOLO BELLECTBA COBPEMEHHbIX OCAJIKOB 
- BEPHHrOBA MOPA ; : 


(IIpedcmaeaeno axademuxom C. H. Mupoxoseim 7 VI 1957) 


_ B HacTosmee BpeMA H3YYeHHIO COCTaBa OpraHHdecKOro BellleCTBa COBpemMeH- 
|HbIX MOPCKHX OCAJKOB yJeJIAIOT OONIbIOe BHUMAHHe B CBA8H C YACHeHHeM TIpo- 
HIKECCOB paHHero Auarenesa. 

Bowbuive BO3MOXKHOCTH AIA NMOAOOHbIX UuCcCeOBaHH MpeyctaBsaeT Be- 
[PHHTOBO Mope, ABJIAIOUeecH OHM M3 KpyMHeHWIMX COBPeMeHHbIX reOCHHKJIH- 
HaJIbHbIX OacCeHHOB BOCTOUHOH OKpanHbl a3sHaTCKOrO MaTepHKa *. 

B xKavecTBe OCHOBHBIX XapaKTepHCTHK Obluu BbIOpaHbl oNpesetenua op- 
raHuyeckoro yrsepowa (Copr), oOmlero asoTa (Noom), TYMHMHOBbIX HM OnTy- 
MHHOSHbIX BelllecTB. B pafle mpo6 Oblsio TakxKe ONpeseseHo cosepxanne MerKo 


\THApomusyemoro opranuyecKoro BelllecTBa. Pe3yJbTaTbl aHasu30B MpHeEe- 
| AenbI B Ta6. 1, H3 KOTOPpOH BUAHO, 4TO cofepmaHHe Cop, HAXOMMTCA B oMpe- 
ANeNeHHOH  3aBMCMMOCTH OT rpaHysOMeTpuM MM BO3pacTaeT C yBeAMYeHHeM 
pAucKIepcHOcTH —OCaJKOB. MyuyMasibHbIM cCofepmKaHvem Copp XapakTepn- 
| MakcumasbHbiMu KOHILEHTpallHAMH OTMMUAIOTCA AeEBPUTOBO-rsiMHHUCTHIe (1,46%), 
i MeJIKO-ayleBpuToBble (1,08%) u rauuucTsie (0,92%) unr. Kpynuple asleBpuTpt 
_ Cojlepxkanve a3z0Ta oToOpaxKaeT Ty 2Ke 3aBHCMMOCTb OT rpaHyJlomMeTpunH, 
N4To H Copp. Tak 2Ke KaK MB TOM CJIydae, MHHHMAJIbHBIM COJlep»%KaHHeM Xapak- 
a MaKCHMaJIbHbIe KOHIeHTpallWH UpuXOAATCA Ha aAJICBPHTOBO-IIMHMCTHL, 
(0,158%), memtko-aneBpuTosbie (0,142%) u ranunctoie (0,104%) umbi.B KpynHbIx 


| 

H3yeTCA rpynna meckos: 0,32% — ana cpefnux uv 0,51% — Ana menKux. 
hcoulep>KaT 0,72% u, Takum O06pa30M, 3aHHMAIOT NIpoMexXyTOUHOe NosoxKeHve**, 
TepusyeTca rpymna neckoB (0,031% gna cpeqHux u 0,055% Ana MenKHX), 
| alleBpuTax cojlepxaHue ero cocTaBiseT 0,076%. Takum oOpasom, pacmpeytesie- 


) MEHHIO Copr. 

| Tecuasd CBA3b M@eXKy STHMH 3JICMCHTAMH OTYUETINBO BLICTyMaeT H Ha Fpacbu- 
|Ke, 43 KOTOPOro BUAHO, YTO 3aBHCHMOCTb 6nu3Ka K MpsMoli (puc. 1). W3 store 
| MOXKHO CJleaTb BbIBOJ, ITO POb a30Ta B COCTaBe OpraHHuyecKOro BelllecTBa 
/MCCJICNOBaHHbIX OCAKOB JOBOJIbHO NOCTOAHHA. Tak KaK OCHOBHbIM HCTOUHHKOM 
| OpraHvyeckoro BelllecTBa OcaqKOB BepHHrora MOps CAYKUT AMaTOMOBHIN WwlaHK- 
‘Tou (1), TO OTHOCHTembHOe CofepxKaHHe a30TA B OPpraHuyeCKOM BelllecTBe Oy jet 
|B OCHOBHOM OMpejleIATbCH CTeTeHbIO ero pasoxenusa. Benuunna C/N B quaTo- 
'MOBOM llslaHKTOHe Kosle6meTca oT 5,5 Zo 7,0 u cocTaBsaeT B cpeqHem 6,3 (?). 
'B uccneqopaHublx ocaykKax 9TO OTHOWeHHe BapbupyerT oT 7,0 Jo 10,8, a cpeqnee 


| * TIpo6nr ocatKos Obimu NomyyeHbl 43 JIa6opaTopHu MOPCKHX OTIOKeHHIi Vucrutyta oKea~ 
‘Homornu AH CCCP n npencrapassn Kak OCaKU MeJIKOBOAHOH YaCTH MOPS, TaK HW CO MAKCHMA\Ib~ 


“ABIX rvry6vH (0 4 kM). 
** TIOMOOHbI Ke NaH pacipeesenurA Paw 110 PpaHyJIOMeTPpHYeCKHM THMaM OCaKOB OBI 


ycraHopsien A. II. JIucnupinpi (*), o4HaKO €Fo JaHHble Mo CosepkaHulo Cor HECKOMBKO OTJIH- 


yYaIOTCA OT Hallux. 
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‘Hue a30Ta 0 rpaHyJIOMeTpH4eCKHUM THMNAM OCaKOB aHaJIOrHYHO paciipeye- | 


\ 


Be- } 
oe =e 
ek cele | 
aes pas JIAHK . 
oO p II 
TO ro 4 
a (! a U f 
8. OB eile CT ent atk % A 
‘0 oeankos B Aeris LA i ae 0,5 o ; 
aB O et TB CKO bI M aly es 
oe TOM, ek a BaHH Bas wacT- ff 
Sx rit 30 B a 0 cp at B oat 
So a e IRs el OH el 
= ‘9 ee BbI op cell B K TO, Tp A 
= WU H , q i 
Be ic oe one B saiet 3 ae oe ) 
St $5 10 B’. Tae CB uC. dH M A a 
NE Si! co y KO oc H (p u KH Cc B- | 
wey | bH q C fe) a r c AT e 
op =e * il a Ted - eats TeCH Pee %) ant 
oe oa os conepica - cone Ren 1.48%) ne f 
= = N oD — coy AUT KOr AeTC aHy Hu Ye); 0,4 yu we 
2 ag oe, SA axo yec Bu rp «Ka 78 ( Kp TH 
=I ae o SP SS H aHHu OH sate) ep (0, TbIe tor cpew 
a ae. GF Re pr mp co ie HUC ely u e- | 
a = $Q = SS 0 CTH, MX ble CTb JM eu %) ia 
iS a Ss oS xe HO a bH Hu fi WA 21 1X OB 
= =< = u aul JH M aH (0, Bb KG 
ws “a So co S CH M -- %) IB e HO Call yw 
oa x ae oy SF a KCH OBO 51% yOb KH MH e) ally } 
a BRS S el Ma ay (0, Ke Med ry TH p eo 
5 SBS | N eBp Ie AN %), HA HOC KOB THB 
3 Ga sa all Bb mop 4% aH pe al eTH HM 
g | ¢ rae == Uphe 0,3 ea ae Ta 
3 = = p ee 1 ( ; ql mu A : et 
SI BS JI b KA (ore) TJ 3) 4 4) Bp 
5 os ——— wa UT ec! M 3) ( co Af 
Ss > aid e e (S a (e i 
c Em Ss ae (0.11%) cra So TAH a3 ee 
SS g 00 ( Bo ony Bue KOr HOr BaeT ie OAH X Be 
pele cs > TB TaHO HHC Tou aj[bl OMy ocT BbI ak- | 
& I Q J10 r a3 -B eM ry TB Tp 
o ate ai) bl OBES 10 T 110 ma ec ate 
o) el oS aa J1O . K B ep KO p B BB J 
Ss ao cok “A OT, OM Cay] WX opt ec iG b TO b- | 
mS ee) = a3 Oo © Yq O JI M JI i} 
6 of £2 00 ESS 6p x me e HH TH O eBp ie ies 
fm z = = RS O HbI XO HO Fa oc x p all CH TI- | 
Salt oe Degem: H e Jib Pas HM M 04 HO Poy | 
a | & SS Ss e ep Te e) Cc a K T K = 
EY ee S x =, BC cH ee 8% %) WK ell ii 
ale es ele i TB ae 29, 6,5 weit aie | 
8} § Be S bil ec XO Hau ( (26, bKO ura a uTe ¥] 
fe Et S63. | So ame Ha ie IX oul cT B oc HU 
S ee ~ e B. Tb Tb K nie) % TH ra - 
s| 3 $5 90 =S 2K KO uc uC ec 7 0 © p : 
s se ao cee an HH MH XH ) 23, ri BO as 
§ 23 nN c J J H % OM B el M 
fo} A eo) = Oo ES oO O-E ur ve 0) ax a3 CE B He 
Wi) & co & nepal pcx eee 
3 = ~~ z 
= 2 aS S < (2 com BpH H B Taine m0 H uaec 
| 2 woos = on HOS que HH HX. MHH TaeT anKe DP au KOB 
oO COS Nt orien) bIX BeJI TH ry ac Cc O q 
Eon e O u a TO 
x = a T oe 00 00 Sete we BaHHbl ene Cx 
s Z os S = e Be eH KO ) Hons ye ge 
fat oO BS e) M HI O en % u u b 
5 RS SS Ae CBA Tb qo akT Hyd ani CTB 
Pe BIE: ee a AON Xap wee aie en 
° Loo SS H Ba. 0 * =| 
amie Ss 8 ss See i ay ‘ Sent esa he 
= aS ae Bis gee cA yee fel BAA eCKO JIM4H ay | 
o ey oO eT Q; 6u A act a3 Cc 3 
2 Be eewl On ee P cnp Opa 1e 
Si @ Ss i) al e eM u fe) ra a 0 TH 
= P34 (=) | tH =“S OJI H HH AK op TH B p M HC 
= : ro) | x ie K eq we Coes oc fe) u HH 
2 q 0 not cp qe fo) ii 3H AK tO J 
a. 3 Rx B e M ve HO ca y r 
S) 3 83 S cmp ma all MH ) en %), @ 
; z oS ey pa TH Tp Ty bl CJ 82 Te 
foo] S H U MM A 0 aro 
S SS <i) M e 6 T u 0) B B, 
2 ¢ u HL ) e aH (9, sSpasito 
5 = a) S K KO I] Ku IB e 3y a3 
> S — F Cc bi I a Op 
S 2a _ Se Cc HC. serpin ae u aes. ‘ KIHH 
aig ja a “3 nopaake YC sae 
Lo ma yj | HY I aT Belle et 64 reM 9 ), 
Bee | B Bp B uy OT T O% 
os on a Sis CA bl ale viposanne wach ae @ 
6 1g | oR Riioiee aul MHH n0S01eKH 6eH3 
O N a) S Tox mya peace 
sO * (e) CT Cc Ne 
S : a, H HO a % 
2 se 8 g ee (15% 
=a iS) 5 Be Ba uTy Co TOI 
a 58 ag8 ree B ane 
2283 58 a (13%) 1 
a =S = BEE ee ( 
° eC a 28 Eg HOW 
Se ag zg m2 ey 
3 *s a & 3 = 
feats aie s 
E 3 5 an 
= G 
=) 


444 


(0,072%) u Menko-aneBpuToBpie (0,054%); aneBputbl Kpynuble (0,049%), mec- 
Ku MewKHe (0,035%) u cpequHe (0,031%). 

OTHOCHTeJIbHOe COfepKanuve ONTyMa B OpraHHyeckOM BeEliecTEe (OHTYMHBIL 
Kosd@uuvent) KoeOnetca oT 2,3% Jo 11,38%, a cpefnee paBunetca 5,0%. 
CBoec6pasxHo pacnpegenennue OuTymHOrO KoadduuueHTa No rpaHysomeTpuyec- 
KHM THaM ocay{kos. HavOonbwumMu NokasaTeAMH XapakTepHsyIOTCA M€CKH: 
6.8% Ana cpeqHux vw 6,3% Jas MeIKHX, @ MHVHYMAJbHbIMH — aJsIeBPHTOBO- 
| ravunctpie (4,1%) H Menko-anepputoEble (4,0%) ab. 
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Puc. 1. SaBucuMocTb MexAy KOHUeHTpalneli Copp WH Ccofepxarnem Noy, 
Puc. 2. SapucuMocTb MexK,Y KOHUeHTpaunet Copp H COep2kaHHeM TYMHHCBBIX BeLeCTB 
Pue. 3. 3aBHcHMOCTb MexKAY KOHUeHTpallueli Copp H Comepxkanvem OHTyMOB 


TakuM, O6pa30M HavOOJIblly!o pOJlb OHTyMbI HIpaloT B COCTaBe opraHHye- 
_ CKOrO BellleCTBa MeCKOB, a pH Nepexoje K aueBpUTaM UM PIMHaM HX OTHOCHTEJb- 
Hoe cOfepKaHHe HECKOJIbKO Najaer. 

Tloqo6uoe cooTHomleHHe OblviO Tak7Ke OTMCYEHO JIA OTIOXKeHHH ApeBuero 
Kacnua (°) 4 uckonaembix nopog (*). Co3qaetca BneyaTieHue, UTO 9Ta YepTa 3a- 
KJlaQbIBaeTCA y2KE B CaMbIe HaYaJIbHbIeC MOMECHTHI CYIIECTBOBAHHA OCANKOB HU CO- 
XpaHseTca DpH Mepexojle HX B MCKONaeMoe COCTOAHHe. 

B HacTosulee BpeMA COMeNpu3sHaHO, 4YTO B MpecOpasoBanun’ oprannyeckoro 
BellleCTBa OCAAKOB Beyllad pOJlb NpHHaswexKNT OMOXHMHYeECKHM Tporeccam. 
VinTencHBHOCTb >Ke STHX NpoweccoB B NepBylo ovepeyb opeenseTca cnoco6- 
HOCTbIO OpraHH4ecKCrO BeUleCTBA OCAKOB K OMOXHMHUECKOMY pa3JIOKeHUN. 

JI 14 onpefeseHuA KOJMUeCTBA BEMLECTB, OO€CHEYHBAIOWINX JIeATeJIbHOCTh MHK- 
poopraHv3MoOB, OObINHO NOMb3yIOTCA THApOMH30M OpraHHyecKorO BellecTBa 

ocayKoB cia6oH kucmoToH (°). Pe3symbTaTbI aHau30B MpHBefenbl B Tab. 2. 


Ta6Omunma 2 


Cojepkanne we:KO PHAPOJIH3yYeMbIX BeLWeCTB B COBPeCMeHHbIX OCa/Kax Bepuurosa MOpA 


Tun ocaqKoB Copr, % Crunpoa, % Crunpon, % ot Copr 
Tlecku cpequue 0,32 ; 0,19 59,4 
AseppuTbl Kpynuple 0,45—1 , 20 (cp.0,76); 0,09—0,26 (0,21) | 20,0—38,7 (28,1) 
Vinbl MeJIKO-asleBpHTOEbIe 0,33—1,62(0,97) | 0,414—0,40 (0,26) | 24,7—33,3 (29,0) 
Vinbi aneBpuToBo-rJIHHHCTbIe 1,18—1,57 (1,39) | 0,24—0,34(0,29) | 20,0—21,6 (20,6) 
Vapi rauuuctpie 0,54 0,14 PST 


V3 ta6. 2 Buyuo, uTo oT 20,0% Ao 59,5% ob6mero yriepofa CBA3aHO C NOJ- 
BIDKHbIMH, JIeErKO YCBOAeMbIMH (OpMaMH OpraHuyecKorO BelllecTBa, NepexofA- jf 


IMMH B Pupouusar. 
B pacnpeseseHuu serko ruA{pomusyemoro opraHuvyeckoro BellecTBa MO TH- 


llaM OCaJ[KOB BHJHa TeHJeCHWMA K YBeJIHYCHHIO ero OTHOCHTeJIBHOTO COfep*KaHiA 


B Ooslee KPyHHOSepHUCTHIX OcaKax. Tak, B Meckax cofepxKuTCA 59,4% JerKo | 
rupomusyemoro yrulepofa, B aleBpuTax Nopaqka 28—29%, B aJleBpHTOBO-Fviu- jf 


HHCTHIX unax 21—26%. 


Ymeubuienue CosepKaHud Jerko rHApO/M3yeMblxX BellleCTB B COCTaBe opra-} 
HMYeCKOrO BellleCcTBa Gouee TOHKOSePHHCTHIX OCaKOB MOXKHO OObACHHTb TeM, f 
YTO OHH OOLIUHO OTJaraloTCA Ha OOJIbIUHX riyOuHax, HW MOSTOMY B HHX Hakall- J 
JIMBaeTCH OpraHnuecKoe BellleCTBO, B OosbiueH Mepe NofBepriieecA pa3Jo- |i 


2KeCHHIO. 


Ho u Ja ocayKoB, 3aserarollux MpumMepHO Ha OAHOM U TOM xe ruyOuHe, | 
TakxKe XapaKTepHO CHM)KeHHe OTHOCHTeMbHOrO COsepKaHuA erKO ruApomusye- } 
MBIX BelIeCTB B OOsIee MEJIKOZ3CPHUCTHIX Pa3HOCTAX. OTO HABOJUT Ha MbICJIb, 4TO | 
BOOGIE C MepexXOJOM OT KpyMHOSePHHCTHIX OCAJKOB K TOHKO3€PHHCTbIM OTHOCH- | 


TeJIbHOe COflepxKaHne MerKO THAPOMH3SYeMbIx BelllecTB CHM2KaeTCcaA. 


B wesoM xe opranuyeckoe BelllecTBo ocayKoB Bepnurosa Mops oOsasaeT } 
JOCTaTOUHbIM 3alacoM JIerKO YCBOAe€MbIX OPraHHYeCKHX BeuLleCTB JIA pasBuTHA | 
JeATebHOCTH MUKpoopraHH3MoB. B ocayKax B CpefHem cojlepxuTca 0,3% | 
Jlerko rustpomusyemoro yrueposa, WH, ApyrumMu coBamu, OoKoIO 30% opraHH-— 


yecKOro yrulepofa OCaqKOB CnocoGHO K MUKpoOGuOMOrMYecKoMy IpeoOpa30BaHHw. 


Jjaxe B ocaqKaxX C MaKCHM@JIbHbIX TulyOuH (Oouee 3,5 KM) COfepxKanHHe MerKo & 


rujpomusyemoro yruepoya cocTaBslAeT He MeHee 20%. . 
SHauuTesIbHOe COMep Kanne MWerkKO PHApOH3yeMbIX BeleCTB B MCCJIeOBAHHbIX 

ocaj|kax OOycMOBeHO NMaHKTOHHOH Mpuposow ucxoqHOrO OpraHuyeckoro Be- 

mectBa. Ilo T. MU. PopurKoson (°), cohepxKanue erKo ruqpouH3yemoro yrsepoya 


B (PHTONMAHKTOHE CocTaBAeT Gomee 70% OT OOmlero yruiepoqa. Ho, Hecmotps | 


Ha 9TO, B yCoBuax BepuuroBa Mops, re BOAHbIe MaccbI GoraTbl KHCOpOoM, 
B TuIyYOOKOBO,HBIe OCaKH, Ka3aJIOCb Obl, HOMKHO NoMayaTb JocTaTOuHO Mmpeo6- 
pasOBaHHOe OpraHH4yecKoe BelleCTBO, CTOMKOe K pa3JIOKeHHIO MUKpOOpraHus- 
MaMH. OfHako 9Toro He HaOsmogaeTca. [lo-BuyquMomy, B MOpcKOH Boje cyulecT- 
BYIOT KakHe-TO eCTeCTBeCHHbIe (aKTOPbl, MpeMATCTBYIOMIMe MOJHOMY HCIOJIb30- 
BaHH1O OAkTepHAMH JIerKO YCBOAeMOrO OpraHHyecKOrO BeLLeCTBa BO BPeMA TIpo- 
XOK]€HHA BOXHOH TOJMIN. 

3 u30xeHHOrO BHAHO, YTO M0 CocTaBy oOpraHuyeckoro BelllecTBa pa3- 
HbI€ THIbl COBPCMeEHHbIX OCAKOB pasM4GaIOIcA MeKAy Coo, Npu“yemM HeKOTO- 


pre oco6eHHOCTH CocTaBa COxXpaHAIOTcA Mpu wepexofle OCaqKOB B WMCKOMAaAeMOe © 


COCTOAHHE. ’ 
YuctutyT nepra Iloctynua0 
Axkayemuu Hayk CCCP 7 VI 1957 


I[MTHPOBAHHAS JIMTEPATYPA 
1A. TL Jincuuptn, WAH, 103, Ne 2 (1955). 2 X. B. XapsBed, Cospemenanie yc- 


mex XMMHH M OnosorMu Mops, WJ, 1948. * B.B.Be6ep, C6opx. Haxonaenue u mpeoOpa- — 


30BaHMe OpraHMyecKoro BelllecTBa B MOpCKHX ocagKax, 1956. 4 I. ®. MextTues, T.M. 
Zuryposa, oxn. AH Aszep6CCP, 8, Ne9(1952). 5B.A.Ycneucxuit, A.C.U e p- 
HbtmesBa, IO. A. MauaApuKuua, H33, AH CCCP, cep. reon., Ned (1949). 
°T.W. fopmxkosa, Tp. BHHMPO, 31 (1955). F 
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* Jornagn Akaqemun nayx CCCP 
1957. Tom 116, N 3 


rEOXHMHA 


E. A. POMAHKEBHY 


OPTAHH4YECKOE BELIECTBO B KOJIOHKAX JOHHBIX OTJIOQKEHMM 
CEBEPO-3ANAJIHOM YACTH THXOFO OKEAHA 
(K BOCTOKY OT KAMUATKH) 


(ITpedcmaeaeno akademuxom C. H. Muponoewm 14 VI 1957) 


BpisicHeHHe KOJIMYeCTBEHHOrO pacnpexesIeHHA B TOJULe OKeaHH4eCKHX OCal- 
OB Copr, TYMHHOBBIX H OHTYMHHO3HBIX BEIIeCTB HM PaCTHTeJIbHBIX MHPMeHTOB 
axKHO JIA MOSHAHHA MpoleccoB AMareHesa, NpeoOpas0BaHuA OpraHuyecKkoro 
BELILECTBAa, TépepacipeesieHua OTJeJIbHbIX e€TO KOMMOHEHTOB B OcasKax. Jo 
IHaCTOAIIerO BPeCMeCHH B 9TOM HallpaBJIeHHH CjleaHO elle OYeHb MaJO. 


TaoOauna 1 
Pacnpeyeaenue opranvuecKkoro BellecTBa H APyrHX KOMMOHEHTOB B OcayKax cTaHuuu 3378 


$ |Bburymunosuple Beujecr- g = 
5 Ba MO J\aHHbIM JIOMH- at|@ 
© HeCILCHTHOPO aHaviusa ~s | oa a 
bet ae ee 23/38] 3 
3 eo |es| 23 
Copr| @ } a. 2 Sie i eietl|), ee 
= Tun ocanKa Eh, mp | pH A ee 3 = sty id ea | RS 
a ° o5 ox 1 a = 
~ ia} 5 i Qa ore is0} ei) 
¢ Sileeeul ee ae et Neale 
5 & 2 Sm (e) = % Ha opra- 
= e ee 58 a 3S. HHYeCKOe 
& = qy| BelecTso 
G % Ha BO3JYUIHO-cyxOH ocaqoK ere 
2—10 | Wn rauunctemi cna- 
60 QuaTOMOBbIit +480 7D 10,20 |\.0,24 0,00142 3,00 | 46,7] 0,67 
| 10—32 | To x%xe 0,60 Cuepp | 0,0025 0,04 12,84 
48—56 | Mn rauyuncthii 0,47 | 0,26 0,0025 2,73 | 30,6] 0,32 
64—72 | , i 0, 0037 2,14 (R25: 
100—106] , ” 0,48 | 0,15 0,0025 6,16 ‘Ul? 
| 142—120] Un aneppuToso- , 
| rIHHHCT HI 0,84 
120—128) Un aneppuToso- 
PHHUCTHIN cna6o 
TMaTOMOBBIit —92 7,01 0,59 | 0,27 0,0025 10,66 25,2 
| 186—142) Wn raunuctpli cna- 
| 60 BuaTOMOBbI 0,68 | 0,30 0,005 24,2 
| 158—167 To xe 0,87 | 0,42 0,04 17,04 1 2,14 26;51) (O44 
167—175 ; 0,68 1,05 0,09 
| 475—183|] Un raunuctpil —136 7,4] 0,50 | 0,23} 0,0006 | 0,08 0,08 bee 
| 183-191] , - —142 Ligh 
| 191—198] ,, 4 0,47 0,015 
| 198—206] , $ 0,45 | 0,13 0,0025 0,56} 15,8| 0,07 
} 206—214] , : 0,0025 
| 245—253) , ¥, 0,43 | 0,09 0,0012 | 0,004 3,60 | 0,40} 11,5] 0,05 
298—304| Mn aneppuToso- ; 
rIMHHCTHEIA 0,0006 
304—310 To xe —73 7,9 | 0,385 | 0,05 0,0006 4,58 | 0,144] 7,8] 0,02 


310—320 “5 0,0003 ' 0,0006 i 


~ Matepwasiom ja HacTosuel paOoTbl TocmyxumH 29 KOJOHOK JOHHBIX- 
oTJO*KeHMA, WIMHO oT 2 10 12M, coOpaHHble SKCMe{MUMOHBIM CyHOM «BuTa3b» 
Vucrutyta okeanonorum AH CCCP zB 1954 1955 rr., B palione, npuseratoulem 
«x Kamuarke, Komanyopckum u Aneytckum octposam. IJpo6pi OpwiM B3ATEI Ha 
MaTepHKOBOM CKJIOHe, B TJIyOOKOBOJHEIX OKeaHHYeCKUX BiMaMHaXx HW B OOIaCTH 
jloxKa oKeana, Ha rsiyOuHax oT 3 07,5 kM. OOmlad XapakTepHCTHKa JOHHBIX OTJIO- 
2KeHuii 9TOrO paliona mpuBogutca B paoore II. JI. Bespyxkosza (1). B skcnequun- 
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OHHBIX YCJIOBHAX H 103%Ke B JIOMMHECeHTHOM a6opatopun Mockoscxoro rocy| 
JapCTBeHHOTO YHUBepcuTeTa aBTOPOM ObIJIO CAesaHO 10 29 KOIOHKaM Coulee 70) 
STaJIOHHBIX WH KanWJJIAPHbIX aHaJIM30B OHTYMHHOSHBIX BeleCTB MO MeTOLUK 
B. H. ®anoposcxKon (7); no 6 ko 
JIOHKaM — 33 aHaJIM3a PaCTUTeJIb 
HBIX MMTMEHTOB (xsOpodus, peor 
(buTuH); mo 5 KkosoHKam — 5% 
aHaJIM3a TyMHHOBbIX  BelLecTBe 
Tlocequue u3BuleKanuCb U3 CYXO/ 


J 


i} 
ro ocaqka 2% KOH npu Temmes) 
patype 60—70° 6e3 npegBapny 
TeJbHOH OOpaOoTKH HaBeCKH . KH) 
COTO WM SKCTpakIMH OUTYMOBy! 
Cojlep2KaHve TYMHHOBbIX BelIeCTI} 
onpefeiasioch KosOpumMeTpuyecs 
KHM MeTOJOM (°). B ma6opaTopuKe 
Bcecoro3Horo §=Hay4HO-HccseqOBad 
TeJIbcKOrO reoslorMyecKoro Herat 
HOrO WHCTHTyTa ObNI ompeyesmex 
B 12 KOMOHKaX OKHCAHTEIbHO-BOC4 
CTAHOBHTCJIbHbIM WH KHCJIOTHO-INLed 
JouHoH noTeHinan (EA u pH) 
Kpome Toro, aBTOpOM COBMeCcTHC 
c M. HW. Exsctacbpesoh Ono BEI! 
NOJIHeEHO 10 2 KOJIOHKaM 6 XHMH 
YeCKHX AHAJIH30B, KOTOPBIe€ BKJIIO}) 
yalH onpefesenne rpynnosord 
cocTaBa OpraHHYeCKOrO BEeLIeCTBE) 
WM KOMMOHeHTHOFO cocTaBa CNHp)} 


—-u-x-- 2 


Puc. 1. Pacnpenenenne neuTosoli pak)! 
WH, BJlaKHOCTH, Cone T'YMHHOBBEIX, On) 


TYMHHOSHBIX BellecTB, pH, Eh, SiOs gy, 
B! KOJIOHKaX JOHHBIX OTIOKeHHH U3 Ky} 
puno-Kamuyatckoli u AneyTcKol BnagquH| 
J — Konouka 3378; wwro-BocToUuHbI? 
cKoH Kypuso-Kamuatckoli BilajMubl'| 
ray6uHa 5460 mM; KoopguHaTE 50°53') 
3c. w., 162°24’7’" B. 7. 2— Kononké} 
359; IOKHEI CcKIOH — AneyTcKol Bia: 
WMuHBI; ratyOuna 4880 mM; koopyuHaTb: 
51°21'4”’ c. m., 172°14’ 1” ~ Bla 
2— Kononka 3342; toro-3anajlHBIH| 
ckioH AweyTCKoH BnaquHbl; ray6uHal 
4600 mM; koopgfuHaTbr 54° 42’ 0” ¢. 
m., 164°30’9 2” ps. yn. J-— nennTopaa 
(>0,01 mm) dpakuna (%), J] — pnax- 
HOCTb (%), il] — Cy, a cyXol ogee 
8 o nox (%), JV — ryMuHosble pelllecTBa Ha 
cyxoH ocazok (%), /V — 6uTyMuHOsHBIe 
BelllecTBa Ha cyxol ocagok (%), VJ — 
3eleHble NHTMeHTHI (Mr Ha 100 r cyxoro 
ocayka), VJ] — pH, VIJJ — Eh (mp), 
IX — SiOy gy, Ha CcyXol ocazoK ; (%) 


~ SS XY oy Co 


TO-OeH30JIbHOrO OuTyMa. B ma6opaTopHH MopcKHXx oTsOxKeHUIt VWuctutyta 
OKeaHOJIOrHH ObIIO CletaHo no 7 KoNOHKaM 140 mMexaHHueCcKHX aHasM30B H 
ompeyeseHHi BylaxKHOCTH OCaqKoB; no 2 KOOHKaM — 12 ananM30B OcaqKOB Ha 
SiOz ter WIG! Ilepenepa), no 6 KooHKaM — 70 aHaJIu30B Ha Copr MO MeTOLY 
MOKporo cxkuraHua Kuona (T. ®. Tpauepa)." PesympratTs! anamH30B NO He- 
KOTOPbIM KOJIOHKaM IIPHBefeHbI Ha puc. | u B Taba. 1. 
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Ocak W3YYeHHBIX KOJOHOK MpefcTeB/eHb! GecKapOonaTHEIMH (oT 0 Zo 2% 
CaCOs) PMHMCTHIMM HM asleBPUTO-rIMHMCTBIMM nsamu. Mx BepxHve u cpeqHne 
ropusouTp! oT 0 no 0,1—0,25 nu or 1,2 go 1,8 mM conepxart NOBbIMeHHOe KOU- 
yecTBO SiO» ayr H ABJIAIOTCA PIMHUCTBIMH Cs1a60 KPeEMHUCTEIMU JMaTOM.OBBIMH Wia- 
MM. BylaxKHOCTb OCaKOB OT NOBePpXHOCTH Ha NO rayOunE 0,2—0,5 Mm ymeub- 


'mlaeTcA, COOTBeTCTBeEHHO, OT 52,0—72,5% yo 38—60%, a HuxKe NocTeneHHO 


BOSpacTaeT HW Ha onpeleweHHou ruaryounHe, He OJMHAKOBOH B PasHbIX KOJIOHKAaX, 


_CTAHOBHTCA NPWYMepHo Tako 2Ke, KaK H B NOBeEPXHOCTHOM cwJl0e, HJM axe ee 


MpeBbilaer. Huxe culos BbICOKOOOBOJHEHHBIX HJIOB BJIAMKHOCTL, a TAKMKE COPep- 


WKauHve SiOe ayr CHAYasa PesKO, a3aTeM OovIee MOcTeneHHO yOnrBaeT. HeoOpuHoe 
'pacmpejeseHve MO BePpTHKaJIM BJlaxKHOCTH CBA3AHO, C OJHOM CTOPOHbI, C MOBEI- 


WI€HHBIM KOJIHYECTBOM B OCaKax MeJMTOBOH pakuHu, a c Apyro,— cComnee 
BbICOKHM COJlepxKaHHeM B TeX Ke COAX OpraHuyecKorOo BelleCcTBa. 

KosmuecTBeHHoe pacsipeyesienwe OpraHwyeckoro BellleCTBa BO BCeX H3Y¥eH - 
HbIX KOJIOHKaX BecbMa OyMskOe. B NopepXHOcTHOM cul0e ocayKoB (go 15 cm) 
coflep2KanHHe Cop HECKOJIbKO BBbILWe, YEM B HeMOCpefCTBeEHHO NoOjcTHaOWX 
ero OT02%KeHMAX. HaunHas MpHmMepHo c ropH30HTa 0,3 Mm cogepxaHve Copr 
MOCTeNe€HHO BO3pacTaeT HM JOCTHraeT MaKCHMyMa Ha ruyOuHe oT 0,5 go 1,7 M, 
a ellie HHKe YMeHbIlaeTCH BIVIOTb JO HH30B KONOHOK. Ha ropu3oute 0,4— 
2,5 M BbIJeAeTCA COM MouLHOCTbIO OT 0,5 fo 1,7 M Cc NOBBIWeHHBIM COjep - 
2%KaHveM OpraHMyeckoro BellecTBa. CreyeT HMeTb B BUHAY, YTO OCayKH ITOTO 
COX BO BpeMA ero OOpasoBaHHA CofepKaJU Oobulee KOMHYECTBO Copr, YEM TO, 
KOTOpoe HaOofaeTca Celiyac. 

Ilo WaHHbIM MaCCOBbIX JIOMHHECICHTHEIX aHaJIH30B OCayKH BepXHUX YacTeli 
KOJIOHOK 20 ropu3oHToB 0,8—1,3 mM cofepxKaT BecbMa HeOoubIloe H NPHMepHO 


| OfMHakoBoe KOJHUeCTBO OuTyMoB. Ilo Mepe JabHelimero yruty6eHUuA B OCal- 


KH KOJIHYCCTBO OHTYMHHOSHEIX BenulecTB, a TaK#KE FYMHHOBHIX KUCJIOT OLICTPO 
BOSpacTaeT, H B 6OJIbINHHCTBe M3YUCHHBIX KOJIOHOK BBIJeCJIAeTCA cuIoH Ha TJYy- 


| OuHe 0,5—4,5 m c comepxKaHvem OuTyMoB B 4—16 pa3, a ryMHHOBbIX BEIILeECTB 


B 2—8 pa3 COJIbILIMM, 4eM B NpOOax H3 BLIWeTEKAaWUX OTMOKeHHH. Eme HuxKe 
cojlepxkaHve OHTYMHMHO3HBIX HW PYMHHOBBIX BELLeCTB BHOBb YMEHbILAaeTCA NO BeJH- 


UHH, XapaKTePpH3YIOMMX BepXHHH co ocayqKoB. B oMHOH u3 KOJIOHOK JJHHOU 


12 M BbIMeIAIOTCA TPH CJIOA C NOBBILWEHHBIM COJepxKaHHeM ONTYMOB: BepxXHuu— 
OT NOBeEPXHOCTH Ha JO ry6uub! 0,9 mM, Bropol — oT 3,6 yo 4,5 M, Tperuli oT 7,6 


fo 10,4m. OqHako T0Ka MOXKHO C YBEPEHHOCThIO TOBOPUTb O WHPOKOM pacmpo- 


CTpaHeHHH B PaCCMaTPHBaeMOM PalioHe OJHOTO COA OTHOCHTeEbHO O6oralleH- 
Horo OpraHHyecKMM BelllecTBOM. OH oTMeueH B 18 KOJIOHKax, T. €. NOUTH Besse, 
re UX AHHa Obisia Gombe 2,5 M, H Mpocse*KeH Ha MloulayH Gosee 500 Thc. KM?. 
JIVOMHHECIICHTHbI€ §=aHaJIM3bI SACHO MOKa3aJIH HallpaBJIeHHOCTb mpollecca 
H3MCHEHHA OHTYMOB MO BEPTHKAJIN; Pe3YJIbTATbI HX ObIJIH NOLTBEPHKeHbI MU LONOJ- 
HeHbI KOJIMUCCTBEHHbIMH JaHHbIMH XMMHYECKHX aHaJH30B. BpiacHuJiccb, TO 
BHH3 MO KOJIOHKaM B COCTABe CHHPTO-6eCH30JIbHOrO OHTYMa KOJIHMYECTBO MaCeJl 
HM CMOJI YBeJIMUHBaeTCA, a COMepKaHHe acCaJbTeHOB MafaeT, OCTaBaACch, OMHA- 
KO, Jlaxke Ha rmyOune 3,2 M riaBHOH 4acTbIO OHTYMHHO3HOFO BELLECTBA. 

Ha josio ryMMHOBbIX KHCJIOT B MOBCPXHOCTHOM cJlIOe OCaKOB MpuxOAUTCA 
ot 27 no 47% scero opraHuueckoro BelllectBa, a Ha TuyOunHe 2,4—3,2 mM ux 
cofepxKanHue Kose6etca oT 7,8 fo 31,8%. JlerkoruyqpomMsyemMble KOMMOHEHTHI, 
COCTaBJIAIONIMe B NOBepXHOCTHOM coe 17,7—21,4% oT opraHHyecKOro BEllecTBa, 
Ha rlyOuHe oKosI0 3 M ymeHbIualoTca WO 12,3—16,6%. Tlo-nHomy BenyT ce6a 
OHTYMBI, KOTOPble MO Mepe yrlyONeHHA B TOJULY OCAXKOB ABHO yBeJIMUMBAIOTCA 
B COCTaBe OpraHWYeCKOrO BellecTBAa HIM HCMBITBIBAIOT TEHJCHIMIO K TAKOMY yBe- 
JIMUCHHIO MH BMeCTe C TEM CTAHOBATCA OoJlee BOCCTAHOBJICHHBIMH. 

Cojlep2KaHve 3eJIeHbIX MMTM€HTOB B BepXHHX YaCTAX KOJIOHOK KOJeOseTCA 
ot 4,8 no 1,1 mr Ha 100 rocayxa, a Haropu30HTax 2,0—3,5 m yMeHbluaetcs JO 
0,8—0,1 mr na 100 r. IIpu stom nocrenmeHHoe yObiBaHve MMIMeHTOB Cc riyOuHOH 
HapyllaeTca B Coe, KOTOpHIli OOorallleH OpraHHyecKHM BelllecTBOM. Tak, B KOJIOH- 
Ke 3359 coflep2kaHHe NMIMenTOB JocTHraeT B STOM Cyoe 4,3 Mr Ha 100r nu mpezoc: 
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: if 
XOJHT 1X KOJIMUeECTBO B BEPXHHX FOPH30OHTAX OCAKOB. IlocKoJIbkKy BO BC€X KOJIOH- { 
KaX TOPH30HT C MAKCHMaJIbHbIM COJepKaHHeM Copr OMHOBPeMeHHO oooraLlleH XJI0- f 
podusmtom u SiOsayr, MOXHO CfelaTb BbIBOL 4TO AHATOMOBHIC BOROPOCJH } 
ABIAJMCb PlaBHbIM NOCTaBULHKOM OpraHMyecKkoro BellecTBa B OCaKH. / 
PervoHaJIbHoe pacmpocTpaHeHHe CJIOA C MOBbIINeHHbIM COJepxKaHHeM Coprs ‘ 
ryMHHOBbIX HW OATYMHHOSHBIX BELLECTB M MHPMCHTOB NO3BOJIACT CUMTATb 3TOT coli 
OJLHOBO3pacTHbIM. | 
Vutepecho, 4TO CJIOM C NOBbIMeHHbIM KOJIMYeCTBOM OpraHHyecKOro BelllecTBa 


m0 Mepe YHaJIeHHA OT KamuaTKH Ha BOCTOK pacnoJlaraeTcA Ha BCE MeHblileH rly- 1 


(puc. 2). Io cBA3aHO C YMeHbINeHHeM CKOPOCTH OCa{KOHAaKOMNJICHHA B OTKPBITHIX 
mpocTtopax oOkKeaHa. 


On 
2000 
4000 
G00 
800013394 3392 3390 33893273 39274 S378 556! IEG 
| O 10m 
OS 
10 
15 
20 
155° 160° 25 
30 
55 
1 iF 40 
45 


Puc. 2. Paspe3 JOHHBIX OTMOKeHHH K BocTOoky oT KamuaTKu. SaliTpuxopaH coli 
C MOBbILUCHHbIM CoMepKaHveM OpraHwyueckoro BellecTBa 


OSdpaujaeT Ha ceOA BHHMAHHe TO OOCTOATEJIbCTBO, ITO TOPH3OHT C MAKCHMaJIb- 
HbIM COMepx#KaHHeM OHTYMOB BO BCeX H3YYCHHbIX KOJIOHKaX pacnOJlaraeTca Ha 
0,15—0,25 M HuxKe TOPH30HTa C MaKCHMaJIbHbIM COepKaHHeM C,,, PYMHHOBbIX 


BellecTB, MHTMCHTOB. IIpuuuna STOTO CMECILCHHA, MO-BHUAUMOMY, 3aKJIHOUaeTCH | 


B MMrpallum HanOo/lee MOABHKHOM UaACTH OpraHMyecKorO BelllecTBa, KakOi 
ABJIACTCH OATYM, B YCJIOBMAX BbICOKOBJAaKHbIX OCAJKOB. 

Tak4M 06pa30M MeTOJOM JIOMMHeCHeHTHOrO aHaJiu3a ObIJI BbIABJICH B OCal- 
KaX UcCJieqoBaHHo yactu Tuxoro oKeaHa COM, OOoraljeHHblit OuTyMom. JLasb- 
HedIMe UCCeMOBaHHA MOKAa3aJIH, YTO 9TOT CIO COMepXUT B MOBbILICHHOM KOVIN- 


yecTBe ryMMHOBble BelkecTBa, MMrMeHThI, C,,, A MOXKeT pacCMaTPMBaTbCA B Kaye-- 


cTBe MAPKUpylOllero rOpH30HTa pH cTpaTurpadwyeckoM pacueHeHHM OCAaKOB. 


Muctuty? okeaHouoruu Iloctynuso 
Axkaylemunu Hayk CCCP 6 VIE 1957 


UWMTMPOBAHHASA JIMTEPATYPA . 


+ TL JI.Bespykos, Tp. Mucr. oxeanon., 12, 97 (1955). 2 B. H.®noposBcekad, 
JlioMMHecleHTHO-OuTYMMHOMOrM4ecKAA MeTOA M3y4eHHA M MOdCKOB HePTAHbIX MeCTOpOxKTeHuH, 
M., 1954.7 B.A. Ycneuckui, O. A. Pagueuko, Oancanue ocHosHbix MeTOJoB OuTy = 
MHHOMOPHYeCKOrO HMCCeosaHuA MpH OSpaSorke MaTepHao3 omopHoro 6ypenua, M., 1955. 
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BHOXHMHA 


B. A. BEJIMIWLEP, K. HW. KOTKOBA, O. B. JIOBAYEBCKAA 
u T. H. WHKAJIOBCKAS . ‘ 


O CBOMCTBAX MW 3HAYEHHN AMCYJIbO®UAHbIX FTPynn 
B CbIBOPOTOUHOM AJIBBYMUHE 


(ITpedcmaeaeno axademuxom A. B. Taanaduneim 17 VI 1957) 


JlanHaa paOoTa NpoBOAuJacb C WebiO H3y4eHHA PeaKTHBHOCTH JuCybpus- 
bIX CBA3CH B CbIBOPOTOUHOM aJIbOyYMHHe HM 3aBMCHMOCTH psa CBOLicTB OeuKa 
oT Pa3pbIBa HM HOBOOOPas0BaHHA STUX CBA3eH. OObeKTOM UCCJIeOBaHHA CIYKUI 
KPHCTaIMm4ecKHH aJIbOYMHH, MOJYYeHHbIM M3 CbIBOPOTKA KpoBH sJlowayu (1). 
Xpome HaTHBHOM (popMbl GerKa B PAMe OMbITOB UCCMeMOBaJacb ero JeHaTypupo- 
aHHad (opMma, NovlyyeHHad MyTeM BHeCeHHA MOU¥eBHHbI H3 pacueta 10 mow. 
ja JIMTp OemKoBoro pacTBOpa MJIM powaHucToro Kalua —6 Mow. Ha «MTD. 
PacTBopsl OelKa, MpeqHasHayaBiMeca JIM MMMYHU3aI[MH %KHBOTHBIX (KDO- 
[IMKOB), CTePHJIM30BaIMCb (AUbTPOBaHHeM uYepe3s GumbTp Selina. Peakuua 
DACHICNJICHHA WucyIbpAwHbIxX cBxA3eH OucysbpATOM HaTPHA MpoOBOAUacb B 
fIpHCyTCTBHM alleraTHoro Oydepa pH 5,5 mpu 30°, comepxaHue Oucyapata 
rocTaBulasio 13%. Peakuua Qucybpaqupix rpynn OeKa c Wuanugom (0,18 M) 
NpOBoAuJacb B MPHCYTCTBHM pOWaHucToro KaJIMA B KOHICHTPallun, yKa3aHHOH 
Blue, MpH KOMHAaTHOM Temmepatype. KowMuecTBeHHoe ompemeseHHe WuCyJb- 
MMHbIX HU CyJIb(rHAPHJbHbIX py ocyulecTBAOcb Merogom [Iunoxapa (°). 
30T OMpeselAJICA MO OMHOM U3 MHKPO-MOZM@uKauMK MeToda Kpeupyqana (°). 
JA OMpeAeeHHH BA3KOCTH HCMOJb30BaJICA KaNWJJIAPHbIN BacKO3HMerp Oct- 
aJiba, ONTH4eCKOrO BpallleHua — nowapumerp IImugra u Penua (OuxpomarTubili 
BeTOPHIbTP, AiuHa TpyOKu 10 cm). 

Kak noKa3aJIM Halll OMbITbI, peaKWHA paculemeHHA AucybpuAHHIX rpynn 
BIBOPOTOUHOrO aJIbOyMHHa OHCyJbiaTOM cMepBa MpoTekaeT MeJICHHO, 3aTeM 
HauHTeIbHO ycKopserca (puc. |, /). [lo xapaxrepy KpuBoi peakuua ABJAeTCH 
ak Obl KaBTOKATaHTHYeCKO». OHakO B WaHHOM cJlyyae A ABJIGHHA yYCKOpe- 
UA HavOoJlee BepOATHO cJlefyroulee OObACHeHHe. McxofHbl OeoK ABJIAeTCA 
aTHBHbIM, H B HeM ucyJpdaquble rpymmbl pearupyior OYeHb MeVIeEHHO (MOHH- 
€HHad PeaKTHBHOCTb CBO/icTBeHHa MHOrMM TpynMaM HaTMBHbIX OesKoB); 
C/leICTBHe pa3pbIBa B MOJIeKysIe HECKOJIBKUX JUCYJb4MHbIX CBAZEH MPOHCXOAUT 
ecTaGHJIM3allMA MAKPOCTPYKTYpbl, alee MOJIeKyJla WperepmepaeT JeHaTypa- 
MOHHOe WpeBpallleHue, MH Mocse 3TOFO GObIUOe YHCJIO ee WUCYMbDALHEIX rpynn 
BICTpO pacilenuaerca OucybatomM. B HavaJIbHOM 9Talle mpollecca pearupyer 
IPeCMMYU[eCTBeEHHO OOuJIee HHEPTHbIA HaTHBHBIM OeoK, 3aTeM, Mocwe MecraOusu- 
sald M fledaTypalluu,— ero Oomee peakTHBHad, MeHaTypHpoBaHHaa dopa. 

B ToM, 4TO peakIlMA CbIBOpOTOUHOrO abOyMUHa Cc OucyAbpuTOM COnmpoBox- 
jaercd OOULUM JeHaTypallMOHHbIM H3MeCHCHHeM CTPYKTYPbI, Mbl yOeMMJINCb, H3Me- 
DAA ONTHYeCKOe BPallleHHe M BA3KOCTb PeaKIMOHHbIX CMeceH. 3a 2 uaca UHKYyOa- 
IMM MbI OTMeETHIM yBeM4eHHe aOcOsIOTHOH BeJIMYMHbI OTPHMWaTebHOrO yfleNb- 
10rO BpauleHuad mpaMepHo Ha 15%, yAenbHo BaskocTu — Ha 10%. I]pu Gomee 
\IMTeIbHOH HHKyOallud MpoucxoAuT MOMyTHeHHe pacTBOpa UM *KeMaTHHUsalluA. 

J\1a mposepKu MpuBeseHHoro BbIWIe OODACHCHHA MpOBOMMIMCh CJleqyloulue 
bITh!. Bewok MpesBapuTebHO LeHaTyPUpOBaJICA MOYCBHHON H BbIepxKUBaJICA 


451 
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Ip KOMHaTHOH TMMepaType 30 MHH., Mocse STOO BHOCHJIOCb OObINHOE KOJIMUE| 
cTBo 6ucysb@uta. B sTOM cmyuae peakUMA HayHHalaCh Cpasy C MaKCHMaJIbHO : 
cxopoctsio (puc. 1, //). OrcyrcTBHA CaMoycKOpeHUA Tp peakUMH C yleHaTYphi 
POBaHHIM OeKOM H CJeMOBaIO OMKULaTb B TOM CJlyyae, CCAM JIMMHTHPYIOUIMy 
CKOPOCTh MpoOlleccoM ABIAeTCA MecTaOusM3alMA HaTHBHOTO Geka. } 
Komuuectso JucyIbuAHbIX rpyNNM cbIBOpOTOYHOrO aJIbOyMHHA, cnocoOHbl | 
pearupoBaTh C OuCyHTOM HaTPHA, MO HaWHM JaHHbIM He ABJIACTCA NOCTOABK 
HbIM. OHO yBemHuHBaeTCA Tp 


100 MIpHOaBJIeHHu K pacTBopy OeJK 


| 


S 
ay, MOYeBHHLI, a TakxKe MPH HC 
RS 7 / NlOJIbSOBaHHH CBeKEIPHPOTOE 
SR % eHHoro OuCysJbduTa HaTpH} 
255 (nolyyeHHOrO B TOT Ke eH} 
S8 u3 SO, u NaHCOs). [pu 6narcg 
q S 2 NIPHATHBIX YCJIOBHAX B peakIHky 


serynaet 100% Qucy bu HBI} 

0 WO 60 od OMe” “rpyintl OeliKa (Cp .C))e i 
Puc. 1. Xom peakunu Mexiy CucyJE@HTOM HaTpUs u Peakllva —_ CbIBOPOTOUHONY 
CBIBOPOTOUHLIM abOyMHHOM: J — HaTMBHbIit OenoK, aJIbOyMHHa C OHCYJIb@UTOM 4a} 
I] — JenaTyp¥popannplit Senok cTuuHO oOOpatuma. IIpu yrame, 

HUM OucyJbduTa WuaJHu30M Udy 

IIpH BbILeeHHN Geka H3 PeaKIMOHHOM CMeECH 3HaUNTebHaA YaCTb Lucy IbDUM 
HbIX rpyun oOpasyerca cHoBpa. Opnako 20—30% cysndruypusbHEIx rpyny 
COxpaHaeTca. ITH PpPyNNbl OKASbIBAIOTCA HECHOCOOHBIMH PearupOBaTb CO CBOUMIh 
TapTHepaMu — IMCTeHHCYJIbQOHOBBIMH Tpynnamu, WA HHX peakUHA C 6u| 
CyJIbUTOM OKa3biBaeTca HeoOpatumoli. B KauecTBe npHMepa MbI NpHBOAUN 
pe3yJIbTaT OJHOTO H3 OMIbITOB: 


S—H, % S—S, % 
1, Hatupypiit anb6ymun 0 0,29 
2. AmbOyMHH Nocme BO3eCHCTBHA MOYEBHHbI H OucybipuTa HaTpuA 2,66 0 
3. Benox 2 nmocne yavieHHf MOUCBHHEI H OucysbuTa HaTpHA 0,57 3,02 


O6paTuMocTb paspbIBa OLHHX THCYIbPMAHEIX rpynnm mp HeoOpaTumocti} 
paspblBa Apyrux onucana Jin KepaTuHa wepcru (*). OOpacHeHua STOFO ABIEHUS 
Halo MCKaTb B CTepMyecKHx ycJloBuax. Ecnu rpynmbi-napTuepbl, BOSHUKIM! 
IIpH paspblBe LUCY Ab@uAHON CBASH, PaCXOLATCA M LIA UX B3AaHMOJeHCTBUA Cosa. 
IOTCH MIPENATCTBUA, TO peaKIMMA CTaHOBHTCA HeOOpaTuMoi;, | 

IIpumMeHad BMecTo OucysbQuTa B KauecTBe areHTa, paspbiBakcllero JKCYIJb 
cbuqubie cBa3H, NaCN, MbI noyunsM avaJiOrMyHble pesyabTarhl. Jlenatypupy1o 
IMM BeLECTBOM B 9STHX OMbiTax culyKuT) KCNS. Tocae ynanenua NaCN 1 
KCNS juasu3om GesoK COXpaHAN YaCTb NOABMBINNXCA y Hero cCyJE@rUApHNAb 
HBIX rpynm. TloculeqHue MOXHO ObIO0 OOHAPYXKHTb MPH NOMOMLM HUTpoNpyccuy 
Horo TecTa. pI | 

BesoK, OTAMaJM3UpOBaHHbIit Mocse coBMecTHOro Bospelicrsua NaCN u KCNS 
XOPOIO PaCTBOPHM B HeliTpaJIbHOM cpeye u JaeT BNONHE MpospauHle pacTBOpbI 
BaskOCTb 3THX PaCTBOPOB OKa3aJlacb HH3KOM. Ona JaxKe HeECKOJIbKO NOHUKeHE 
MO CpaBHeHHIO C BASKOCTbIO UCXOMHOrO pacTBOpa CbIBOPOTOUHOrO abOyMUHA 
B OHOM M3 OMbITOB, HanpuMep, OblIO HalieHO, YTO XapakTepucTHyecKaA BAS 
KocTb cocTaBuiseT 0,052 Ana ucxofHoro Oenka u 0,038 quia Genka, nomBeprHy 
Toro jleHcTBHi0 cmecw KCNS u NaCN c nocaegyromum jMamusom. Yueapyoe 
ONTHYECKOE BpPallleHHe Tak%e OKAa3aJIOCb 3aMeTHO NOHM2KeHHbIM. Ec cy ANTI 
10 BASKOCTH H OMTHYeCKOMy BpalleHHI0, OeOK, Mperepneswul yKasaHHyk 
o6paoorky, MOXKHO ObIJIO Obl CUMTATH PeHaTYPUpOBaHHDIM. On uMeerT mae Coser 
BbIPaxKeHHbIM PIOOYMAPHbIM XapakTep, YeEM HCXOMHBI GesoK. OmnaKko, Kak OKa: 
3aJ1IOCb, IPH M3O3JIEKTPHYeCKOH TOUKE OH, B MpOTHBOMOJIOX%KHOCT HaTHBHOM) 
Oeky, He pacrsopum. Ilo stomy BaxkHoMy MpusHaKy OenoK aABAaeTCA qenarty: 
PHPOBaHHBIM, H3MCHEHHe MAKPOCTPYKTYPbI OKasbiBaeTCA HeOOpaTUMBIM. Tak Kal 
CbIBOPOTOUHbIN aJIbOYMHH, PeHaTYPHPOBaHHbI nocse O6bIUHOL jenatypanun 
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BASeH. 


TPYKTY pb. 


| 


yMHH — pu pH<4,5(*) *. 


CbIBOPpOTOUHOTO aJbOyMHHAa 


Cojep»kanue IMCTHHa B MNpOWeHTaxX B CbIBOPOTOUHOM, aJlbOyMHHEe, 


KOPOWIO PaCTBOPHM B H30NIEKTPH4YECKOM COCTOAHHH HM BOOOUe O4eHb Osu- 
OK K HCXOQHOMY OeJKy, TO HeOOpaTMMOCcTb CTPYKTYPHOrO U3MeHCHHA JoMKHA 
DBITh OTHECeHA 3a CUeT MOMNOMHUTebHOrO (akTOpa — paspHIBa AUCyJb*puAHbIX 


MoxKdO 3aKJNOUUTS, TO MerKad OOpaTHMOcTb OObIUHOrO. JeHaTypallMOHHOrO 
(peBPalleHHA CbIBOPOTOYHOrO abOyMHHa OOecMeuMBaTCA MUCYAbPUAHbIMA CBA- 
AMH, ABJIAIOWLMMUCA HaleKHbIM KOrpaHHyMTeIeM» MPU pasBepTbIBaHHH NOJM- 
eNTHAHIX Meme sToro OemKa. CoueTasdch C paspbIBOM AUCyJbPUAHEIX cBABel, 
\eHaTypalluA MpHBOAUT K Oovlee rlyOoKoli Hu HeoOpaTuMmol mepecrpolike MaKpo- 


Yka3aHHad pOllb WUCyAbpaqHEIxX py He O3HauaeT, YTO OHM BaKHbI JA 
‘OSuLeH MPOUHOCTH HaTHBHOM MAaKPOCTPYKTYPHI, AIA pe3sucTeHTHOCTH GesIKa K 
apyUlaoul4M, WeHaTyPHpytouluM BoselicrBuaM. Cpequ PaKTopos, onpesesato- 
(MUX STY MpOuUHOCTh, HalM4yHe AMcyJbPpuAHbIX TpynM MO*Ker OKasaTbcA MaJO 
yuecTBenubM. [loka3aTebHo Takoe comocraBJleHne. AnMuHbIi ambOyMUH cosep- 
muT Bcero 0,01% wWacTuHa, Tora Kak CbIBOpOTOUHHIM ambOymuH 5,4%. B mouie- 
Kyle AM4HOro allbOyMuHa uMeeTca | AucybdpuyHad CBA3b, B MOJeKYWJe CbIBOpO- 
fouHoro aslbOyMuHa — 17. Hecmorpa Ha 9T0, NO MpouHOCcTH MaKPOCTPyKTYPpbl 
HM4HbIM aJIbOYMHH ABHO MpeBOCXOAUT CbIBOPOTOUHI abOymuH. IIpu cpaBHn- 
bIX YCJIOBHAX MOCTAHOBKM ONbITOB AMYHbIM albOyMUH TpeOyer AA WeHnaTypa- 
MM Ooslee 3HadvTeIbHOrO (MpHMepHoO Ha 7°) NOBBIWIeHHA TemmepaTyppi (°), 
MCJIOTaMM OH JeHaTypupyertca mpu pH <2("), Torga Kak CHIBOPOTOUHDIM asib- 


IIpeqcraBiavio MHTepec BbIACHeHHe HMMYHOXHMHYeCKOH cmelucduuHocTH 
CbIBOPOTOUHOLO aJIbBOYMUHA, NOABeprHyTOro AeHaTy pallu C pa3spbIBOM AuCy Jbpuy- 
HbIX CBA3CH HU Quasu3y. PeakuuaA KOJbIeMpelMNUTAaluu, MpoBeeHHad MexKLy 


peakIluH C HaTHBHOM (bopMow OeKa. OTOT HECKOJIbKO HEOKUMAHHbIM Pe3syJIbTAaT 
mOKa3bIBaeT, 4YTO ryOoKoro H3MeHeHHA CHeuMpu4HOCTH OesIKa He MpOH3OLWIO. 
Heo6patTumaa nepecTpolika, O4eBHAHO, He OTPa3HJlacb CYUeCTBeEHHBIM OOpa3s0M 
Ha TeX YdaCTKaX MAKPOCTPYKTYPbI, KOTOPble OMpeMeIAIOT AHTHTEHHbIe CBOMCTBA 


_ Korya Matepvad aHHoro coo6uleHua Obl yxKe MOATOTOBJeH, NOABHJaCb 
jpaSora Top6auepon, Bpecaepa u MpeuKeua (1°), 3aTparMBaloulad aHaJIOrMyuHble 
| ai B sto paGore Hac, B YaCTHOCTH, 3AHHTepecoBalO YTBepxKMeHHe O TOM, 
YTO MPH HarpeBaHHU CbIBOPpOTOUHOrO aJbOyMMHAa C MOHOHOaleTaTOM MpOuCcxo- 
WaT paculemmenue Bcex Wucysppaqyyix cBxA3eH. ITO yTrBepxKAeHHe, OCHOBAHHOE 
Ha KOCB2HHbIX JaHHbIX, TpedoBaJlo mpoBepKu. B ycJloBHAX, YKa3aHHbIX aBTO- 
pamu (1°), Mer mpou3BoqumM HarpeBaHue cbIBOpoTOUHOrO ambOymuna mpu 100° 
BregeHue 10, 30 u 60 MuHH. u onpelenaAnM cofsepxKaHHe AucybpuauEIxX rpynn. 
Oxa3amocb, uTO KunayeHHe B 0,2 M docdatHom Oydepe pH 7,6 B npucytcTBun 
Modo MoqatleraTa OWeHb MaJIO OTPaxKaeTcaA Ha COMepKaAHUH AucyIbPuAHHIxX rpynn, 
xoTa xbb2KT mpemorspalleHua cBepTpiBaHua uMeer MecTo. IIpu KunayeHHM B 
0,2 M 6Oopatuom 6ydepe pH 9,15 pacutenieHue mpoucxoguT, HO axe uepes 
60 Muu. ocTaeTca Oovlee MOJOBHHbI AUcyIbPuAHBIX rpynn: 


Harpetom mpw 100° B npHcyTCTBHA MoHOMomaletata 


B 
pH Pap oeeas 
0 0,40 
0,40 
9,19 Doo 
0,28 


* JlanHasie o KUCMOTHOT AenaTy palld CbIBOpOTOUHOFO albOyMHHA MpoBepeHbl HaMu C y4yeTOM 
Gonee HO391 padoral (’); pesybTaTe! ByankuHa 4H corp. (*) MOMHOCTHIO NOATBEpAMIMCb. 


Uepes 


410 Mau. 


5,15 
4,39 


Yepes 


30 MHH. 


4,95 
5,01 
3,68 
4,14 


Uepes 
60 mun. 


4,75 


2,92 
3.16 


Jlonyuyenue 0 pa3pbipe AucyJibPuAHbIX CBA3eH, TaKHM OOpa30M, He MoL:) 
TBepfuocb. HenpaBuJibHbIM ABJAeTCAH Jasiee yTBepxpeHHe (1°) O TOM, UTC} 
B XHMOTPHICHHE IpakTHuecKH OTCYTCTBYIOT AuCyJbPyAHbIe cBaA3H. J|aHHBlel) 
O cOflepxKaHHM WHCTHHa B XHMOTPHNCHHOreHe H XHMOTPHMCHHE, HaCKOJIbKO HaM}} 
M3BeCTHO, H€ ONpOBeprHyTbl. CkasaHHOe 3aCTaBJIACT COMHEBATbCA B NpaBUJib-|h 
HOCTH OMPejeJICHHbIX 3aKJIOUCHHH ABTOPOB; BMeCTe C TeM IO PAAY BONpocoB} 
MBI BIIOJIHe pa3sqeiseM UX MHeHHe. 


VMucrutyT 6uonornu TlocrymHsio 
Akaylemunu HayK YCCP 1 VI 1957 


LUMTMPOBAHHAS JIATEPATYPA | 


1T.Bapauosceku tii, JAH, 28, 723(1940). * K.Shinochara, J. Biol. Chem.,.§ 
112, 671 (1935). * Al. Steyerrark, H. K. Alber, Anal. Chem., 28, 523. (1950}aI 
*H. Lindley, Biochem. J., 42, 481 (1948). ° W.R.Middlebrook, H.P hagas 
lips, Biochem. J., 41, 418 (1947). ® A.C. Uuneposuy, Yxp. 6ioxem. xypu., 21,8 
44 (1949). * B. A. Beaunep, T. B. Caenko, Buoxumua, 22, 274 (1957 
8YW.H. Byamauxkun, H. A. Haropuaa, E. B. TDlapuua, Buoxumna, 14, 5174 
(1949). ® M.Levy, R.C. Warner, J. Phys. Chem., 58, 106 (1954). 1° JI. Tl. I 0p 6ae= 
uepa, C.E.Bpecaep, C. 4. OpeuKkewb, Buoxumun, 22, 70 (1957). . 
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BHOXHMHA 


ca 


B. JI. KPETOBHY u B. WH. AKOBJIEBA 


iCMHTES TJIFOTAMMHOBOM KMCJIOTbI H3 AJIbD®AKETOLJIFOTAPATA 
B PACTEHH SX 


(ITpedcmaeaeno akademuxom A. H. Onapuxeim 17 VI 1957) 


[oTaMHHOBadA KHCJOTa ABJIAeTCA Y PaCTeHHi OJHUM M3 HanOovlee NOABHK- 
BIX Me€TAOOJINTOB, HrpatOllHX OUCHb BayKHYIO POJIb B OOMeHe BerlectB. Ilostomy 
3ydeHHve Myre uM (epMeHTaTHBHbIX Me€XAHH3MOB OMOCHHTe3a MU MpeBpalllenua 
BTOM AMMHOKHCJIOTHI MpeCTaBJIAeT S3HAUMTEJbHbIM MHTepec. 

Kperosnuem, ByHesb uv Tynap (+) c nomomtbIo xpomatTorpaduyeckoro MerTo- 
a OlpeflesieHHA TKOTaMHHOBOM KUCJIOTbI Ha KOJIOHKe W3 OKHCH aJIOMMHHA 
SbIIO MOKa3aHO, YTO B MpopocTKaxX Tropoxa mpucyTcTrByer dbepMeHTaTuBHaA 
CHCTeMa, KaTaJIM3Hpyloulad OOpa3s0BaHHe TIOTaMMHOBOH KUCJIOTbI H3 %-KeTO- 
ouOTapoBoH KUcJIoTHI (KI) w amMmuaka. 

Llenbio MaHHOH paOoTbI ObliIo JambHelwee UcCJeqoBaHve yCJIOBMH mpoTeKa- 
HHA STOH peaKWHH B pacTHTeJIbHOM opraHu3me. Jina onpemeneHHuA rHOTaMHHO- 
BOM KUCJIOTbI MbI NPHMCHHJIM HUCXOJALLy!IO XpoMatTorpadulo Ha Oymare B PeHoue, 
3a0ydbepeHHoM jlo pH 12,0 cormacho MeToyquke, pa3spaOoTaHHOH B Hallie Ja6opa- 
i aa JIA KOJIMUECTBEHHOFO OlpeeJIeHHA AMHHOKUCJIOT B paCTHTeJIbHbIX 


] 


KcTpakTax (?). XpomaTorpadua Ha OyMare aMHHOKHCJIOT aeT BO3MOXKHOCTH 
PocJeIHTb He TOJIbKO 3a U3MeHEHHEM COMepKaHHA PIOTAMHHOBOH KUCJIOTH, HO 
Tak %Ke JI PyrHX AaMMHOKUCJIOT, cOsep2xKalWlMXCA B OMbITHLIX CMeCHAX. . 
_ OG6beKTOM JIA ucceqoBaHHA ciyxKUIH 10—11-qHeBHBIe NpopocTKH ropoxa 
copta «)KeraJlOBCKuli», BbIpallleHHble Ha CBeTY IPH KOMHAaTHOH TemMMeparType. 
KI 6piuia cuHTesupoBaHa no Metony Baeza u To (*) u ugentTH@ulMpoBana m0 
TemMnepatype mvuaBseHua. Vcnomp30BaHHbId B paOoTe lpenmapaT KO3HMMa3bHl, 
MOJIyYeHHbI m0 Metony Buabamcona u Tpuua (4), HMedl akTHBHOCTh 33%. 
OnbiTbI C TOMOreHaTaMH M3 LWeJIbIX MPOPOCTKOB HM H3 KOPHeH MbI MpOBOLH IM 
mpu pH 7,7, T. e. pv ONTHMaJIbHBIX YCNOBHAX JIA peakUMu aMHHupoBanusa KT 
aMMuakoM ('). ToMoreHaTbl TOTOBHJINCb IyTeM TWLaTeJIbHOrO PaCTHPaHHA PaBHbIx 
KosMuecTB dbocdaTHoro Oydepa pH 6,98 u mpopocTKoB ropoxa c yaJIeHHbIMU 
CCMAOJIAMH, MIPOMBITHIX JUCTHJIJIMpOBaHHOH BOOM HM OOCYyWIeHHbIX (uJIbTpO- 
BaJlbHOH Oymaroi. Becb mpollecc MpHroTOBJIeHHA TOMOreHaTOB MNpoOucxosu 
B XOJOMHOM KOMHaTe pH Temmepatype +3°. Urodsr pH romorenata JopecTu 
n0 7,7, K pacTepTbIM MpopocTKaM ropoxa JoOaBsAIM GesBOAHYy!O cosy U3 pac- 
yeta 3 mr NasCOs Ha 1 r mpopoctKos. B pe3ybTraTe NowyyaH CpaBHUTeJIbHO 
rOMOreHHY!IO MaCCy, KOTOPYIO MOXKHO ObIIO OpaTb NMMeTKOM C IWHPOKHM KOHUH- 
Kom. KI Bo Bcex onbiTaX MbI JOOaBuasu K 0,8 Ms roMoreHata B BUJe HeHTpaJb- 
HbIX PACTBOPOB aMMOHMMHOM MIM KaJMeBO COJIM B KOHCYHOH KOHWeHTpalluu 
B epBbix onbitax 0,15 M, a 3atem 0,05 M. Tak Kak MOUTH HUKaKOM PasHUUbl 
oT H3MCHeHUA KOHWeHTpauun KI mpi He HaGwOJaIM, TO BCe JaJIbHeHIUIMe OMNBLITHI 
1popogusu c 0,05 M pacrsopamu cose KI. Kontposem cilyxkusa mpo6a romo- 
‘eHaTa c Bool. Koneunpili oOObeM peaKUMOHHON cpefbl paBHasica 1,2 ma. Onnit- 
ible H KOHTPOJIbHbIe MpOOb! HHKyOupoBasucb 3 yaca mp 37°, comep2KUMoOe IIpo- 
SUpoK mMepwosMuecKkH MepememmMBasn. Peakuuio MmpeKpalllaiu oOaBJeHvem 
/-KpaTHoro KosIMuecTBa a6comoTHOrO sTHJOBoro cnupTa. Ilocje yaca HacTau- 
3AHUA OCaMOK WeHTpHdyrupoBadM uM OTOpacbIBaJIM, a OMpefeyeHHy!o YaCcTb 
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MIpo3pauHoro CMMpTOBOrO SKCTpakTa yMapHBaIM Mocyxa B BakyyMe Nipu 30— |} 
40 °C. 
Cyxofi ocraToK pacTBopau B | MI Boge. OnpeseseHHy!0 4aCTb STOTO OT(pH JIb- } 
TpOBaHHOrO BOAHOrO pacTBopa Mo_BepratH xpoMaTorpa¥poBaHlo Ha JCHHH: | 
rpaicKoli OyMare «Me\eHHOM», BbIMycKaeMoH (aOpukoH uM. BosloqapceKoro. i 
[lepsble OMbITSI UMeJIM WeubIO CPaBHUTb MHTEHCHBHOCTh OOpasOBaHuA TJUOTA- jj 
MUHOBOM KUCAOTHI U3 &-KeTOrMOTapata Kasia M AMMOHUA, T. €. CKOPOCTb OOpa- if 
30BaHHA PJIOTAMMHOBOM KMCJOTHI MyTeM peaKUMM NepeaMHHHpOBaHHA H MPAMOTLO | 
aMHHMpoBanua KT ammuakom. Pesyspratbl 3THX OMBbITOB MpeAcTaBJIeHbI B TAG. 1. 


Ta6Omunma 1 


VuTeHcuBHocTb oOpa30BaHHA PMlOTAMMHOBOM KMCOTbI B rOMOreHaTaxX MYTeM 
AaMAHMPOBaHHA HM MepeaMHHHpoOBaHHA a-KeTOrMOrapIBOM KHCJIOTHI 


IIpuHpoct rsroTaMHHo- 


[ioTaMHHOBadA KHCIOTA, Boll KHCIOTHI, % K 
mr Ha ir cyx. Beca KOHTPOJIO 
Coctas mpo6 
0,15.M 0,15 M 0,145 M 0,145 M 
KI-NH, KT-K Bone KT-NH, KT-K 


TomorenaT “43 MpopocTKoB 


Topoxa 22,94 15,94 9,75 124,95 63,5 
TomorenaT u3 KopHef mpo- 
pocTKOB ropoxa 9,06 7,80 6,18 46 26 


‘Viz ra61. 1 oueBH HO, YTO B TOMOreHaTax H3 MPOPOCTKOB ropoxa HHTCHCHBHO } 
mporeKkaeT peakMA (pepMeHTaTHBHOFO MepeaMHHHpOBaHHA, ConpoBoxjatouad- § 
CA HapacTaHHeM cofepxkaHuA POTAaMHHOBOH KHCJOTHI. OnbiTs! noKa3aJu, 4TO.} 
Ip 3TOM TOTaMMHOBAaA KuCJoTa OOpasyertca U3 KT B mepByt0 Ovepes 3a cuerT 9 
aclaparMHOBOH KHCJIOTbI. ITO ObIIO ACHO BHAHO Ha XpoMaTorpaMMax — NATHO § 
acnaparHHOBOM KUCJIOTHI MOJIHOCTbIO HC4e3JIO B ONBITHBIX MpoOax MO cpaBHeHHNO | 
C KOHTPOJIbHBIMH (c BOOM). BMecte c Tem, U3 TaOw. 1 aBCTBYyeT, ¥TO ROOaBseHHe 4 
aMMOHHA IPHBOAMT K pe3KOMY YBeIMYeHHIO KOJIMUeCTBa OOpasylouteiica BY 
romoreHaTe PJOTaMMHOBOM KHCJIOTEI. TakuM O6pa30M, B UpHcyTCTBHH aMMOHHA 4 
MpOHCXOJMT WHTeHCHBHBIM CHHTe3 TJIOTAMMHOBOM KUCJIOTLI MyTeM peakIuN | 
mpaMoro aMHHupoBanua KI ammuakom. BecbMa cylecTBeHHO, 4TO pu BBese- 
HUM «-KeTOrOTapaTa AaMMOHHA Mbl HaOJOMaIM He TOJIbKO MHTeHCHBHOe OOpa- 
30BaHHe PJIIOTaMMHOBOM KHCJIOTHI, HO TaKHKe 3aMeTHOe YBeM4eHHe COepKaHHA * 
B roMoreHate cepa. 13 WaHHbIxX, NpHBeMeHHBIX B TAO. 1, BHHO, 4TO B TOMO- 
reHaTaX H3 KOpHe OOpasoBaHHve TIOTaMMHOBOM KUCJOTHI Npoucxo_UT 3HauH- 
TeJIbHO claOee, 4YeEM B TOMOreHaTaX M3 LWeJbIX MpopocrKos. 

B pase OMbITOB Mbl IIPOBePHJIM BJIMAHHe KO3HMA3bI MH PIIOKO3bI Ha CHHTES : 
TJHOTAMMHOBOH KHCJIOTEI B roMOreHaTax. PesyJbTaTbI ITHX ONbITOB NOATBepAMAM § 
paHee Mo/lyueHHble WaHHble (!) 0 TOM, 4TO JOOaBMeHHe KO3UMa3bI HM LJOKO3bI! 
3aMeTHO YCHJIMBaeT Mpolecc aMMHMpoBaHua KI ammuaKkom. 9To yKa3bl- 
BaeT Ha TeCHY1O CBA3b MIpOlecca CHHTe3a [JIOTAMHHOBOH KHCJIOTHI C OKUCUTeJb- | 
HO-BOCCTAHOBUTEJIbHBIMM PeaKUMAMU, MPOTeKalOULMMH B PacTUTeAbHOM KveTKe. | 

Mbl noctaBusiM Mepex coOol 3akauy BbIACHHTb, OKa3bIBaeT JM BMAHMe Ha 
u3yyaeMbli mpolecc Takoe OMOJIOrM4YeCKH BaxKHOe COeMHeHHe, KaK ajleHo-- 
3HHTpuocpopHad Kucsora. J\A sTOro MbI MpOBewH OMbITEI C TOMOreHaTaMU TIpH 
pH 7,7 no pacumpennot cxeme. Tlomumo oObmMHbIx OMbITHEIX Mpo6, K KOTOPBIM | 
ObIIM NOOaBeHbI AMMOHHHHAA WJM KaslueBad COJIb %-KeTormoTapata, MbI cTa- 
BUJIM aHaJIOPM4Hble BAPHaHTbl, HO C MoOaBeHueM HeHTpasbHoro pacTBopa AT® fo 
KOHeYHOM KouteHTpataH 0,01 Mu MgSO. no KoHeyHo KonWeHTpatun 0,003 M. 
KouTpovlemM CilyKusa B OXHOM cAy4yae mpo6a roMoreHata C BODO: B IpyroM 
KpoMe BO/bI NOOaBJANIM Takoe xe KoMYecTBO AT® u MgSOu, Kak B OMBITHEIX 
mpo6ax. B Ta6a. 2 mpuBexeHb! WaHHbIe, MOMYYeHHLIe B OMHOM U3 ONBITOB 3TOH 
CepHH, MpOBeAeHHOM C SKcNO3HuMAMM | uw 3 4yaca MpH Temmepatype 37°. 
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| Naor Mina 


Bauanne oOapnenua AT® u MgSO, na amunnpoBanue a-KeTormoTapaTa aMMHaKOM 


B roMoreHaTax H3 NpopocTKoB. ([moTamunoBas KucoTa B Mr Ha 4 Lr cyxoro Beca) 
L. ee EEE eee 


0,05 M 


4 p KP-NH, |. p06 M_ Boma, ATO] 0,05 af | 0,05 Mt 

ee Masso. a McSO,| % MgSO, | KI-NH, | KI-K Hone 

| iedac 22,84 16,84 118}. Be/ 19,65 foe 1208 
» 3 yaca 29,00 23,80 18,84 23,01 20,93 16,50 


Bo Bcex cilyuaax foGaBienne K romoredary AT® u MgSO« yBenuuuBaso 
oflepkaHve B HEM TJIKOTaMMHOBOH KUCJIOTHI! MO CpaBHeHHIO C aHaJIOrHuHbIMU 
po6amu 6e3 AT®. KoneyHo, B HacToslee BpeMA TPYHO pelluTb BoMpoc oO 
exaHu3Me BNAHHA AT® Ha oOpasoBaHve riOTaMMHOBO KHCJIOTLI B romore- 
atax. Bosmoxuo, uro AT® B JaHHOM cayyae JelicrByer B KauecTBe HCTOUHHKa 
HeprHu, HeoOXOAMMOH AIA OCYULeCTBICHHA CHHTe3a TIOTAaMMHOBOM KUCJIOTHI. 
JHakO He HCKJOUeHa BO3SMOXKHOCcTH, uTO ATOM, Kak noOsMBaJeHTHBI MOH, B 
aHHOM CJlyuae OKa3blBaeT Hecneluduyeckoe MelicTBHe, H3MCHAA COCTOAHMe KOM- 
OHEHTOB TOMOTreHaTa, HalpHMeD IPOHHaeMOCTb MeMOpaHbI MHTOXOHApHeB. 
(ia Toro uToObl OTBETHTb Ha 9TOT BOMpoc, TpeOyioTcA asbHeMwiMe OMBITHI. 
eo6xouMO OTMETHTb, 4TO B OMbITaX, MPOBeACHHBIX HAMM C FOMOreHaTaMH u3 
<OPHCH MpOpocTKoB ropoxa, He GbiIo OOHapy2xKeHO yBeM4eHHA KOMYecTB ATO. 
Hamu Opin Takxke MpOBeeHbI OMbITHI C COSPeBaIOULHMH KOJIOCbAMM MUIe- 
IMI[bl, B KOTOPble C TpaHCNHPpalMOHHbIM TOKOM HaCacbIBaJIMCb OMBITHbIe PacTBO- 
ybI. Co3peBalOWHe KOJIOCbA MLMICHULbI, ABJIAACb OpraHOM C APKO BbIpaxkeHHolt 
“MHTeTHYCCKOM HallpaBJICHHOCTbIO OOMeHa BellecTB, NpescTaBAoT Cobol BeCcb- 
Ma WHTepeCHbIii OObeKT JIA OMbITOB MO OMOCHHTe3y pa3JIMUHBIX coequHenui. 
JiibITbI IpOBOAN MCh C CO3PeBaIOILMMH KOJIOCbAMH MUeHUIUbI «JTroTectleHc 62», Ha- 
<OMBIUMMHCA B (pase KOHILa MOJIOUHOH WM Hayala BOCKOBOM cmesocTH. CoJOMHMHbI 
OJIOCbeB MOApe3saH MOA BOOu, TOOL! He OOpasoBasINCb BO3AYIUIHbIe MpOOKU 

IIpOBOAAWUX MYTAX, H 3aTeM NorpyxXasmH B O,05 M pacrBopbl amMMOHHHHOK 
JM KamMepou comm KI. Koutpouiem cayxusa mpo6a c Boon. Hacacbipanue 
MIbITHBIX PACTBOPOB MpoTeKaJIO B TeYeHHe CYTOK, Mocwe yero KOJIOCbA ObICTPO 
az00ulaIH Ha OTJeJIbHbIe KOJIOCKH, KOTOPbIe TULaTeIbHO MepeMellMBaH, U 
aTeM OpasIM ompefemeHHy!o HaBecky Avian cbuKcatun. IlapannenbHo onpenena- 
W cyxol Bec Matepnasia. IIpo6n PukcupoBanu 7-KpaTHbIM KoOJIM¥eCTBOM Tepe- 
HauHoro 96% aTHOBOrO cmupTa. 
allbHeliliad oOOpaOoTKa cnmupTosoro 
ge ein 2 ne HON Tora popalive [mroraMHHoBas KHCJIOTa B CO3PeBatonlux 
Beer Uke e Kan B ORB Ta eC EOMO: aa an NUWeHHUbI Np eR ee 
eHaTamu. B Ta0J. 3mpeAcTaBNeHb! MaH-  aymonuiino wan KamHeBoi cone a-KeTO- 
ble, MOJIYYeHHbIe C ABYMA Pa3JIMYHBIMH = ryorapoBolt KucnoTHI (B y Hail rcyx. Beca) 
APTHAMM KOJIOCbeB MIMeCHHIbI, BbIpa- 
CHHOH B pa3sHoe BpeMaA. 


RA OAMAIUAL 


Hacacpipaembie = = 

V3 mpvBeeHHbIxX JaHHbIX BHLHO, Eee: Z| SieclBone 
TO XOTAH CO3peBalOllWe KOJIOCbA Tlle- Eile aoe 
HMUbl OTJIM4AaIOTCA HM3KHM cojlepxKa- 
HueM CBOOOAHOH TIOTaMMHOBOH KHC- 4 yy 4. Ko- 
OTHI, BCe Ke Mpollecc aMHHAPpOBaHuA Ree REET Rae 
KI ammuakoM Obl BbIpaxkeH B HUX BsaKHOCTHIO 58% 79 48 59 
BHOUHe OTUeTIHBO, OCOOeHHO BOmbITe Onbit Ne ei a ? 

s JIOCbH 

Ne 1 c MeHee 3PeJIbIMH KOJIOCbAMH MIUe san ieee Son! 34 99 56 


Hulbl. MHTepecHo, 4TO Mp HacacbiBa- 
HUH pacTBOpa XJIOPpHCTOrO aMMOHHS, 
9KBUMOJIAPHOTO 10 AaMMOHMIO C pacTBOPOM a@-KeTOrJuOTapaTa aMMOHMA, MbI 
He HaOoaH mpupocra B COsepKaHHM PNOTAMHHOBOM KUCJOTEI MO cpaB- 
HeHHIO c KoHTpovsiem. [Ip HacacbiBakun 2e pacTBOPOB «-KeTOrMoTapaTa KaJIMA 


ie 
8 3axas 1963 497 


B OMHOM cayuae poucxofMa Bake yOblb KOJMYECTBA TJOTAMHHOBOH KUC- | 
JIOTHI y4 
Takum o6pa30M, COBeplWIeHHO O¥eBHAHO, YTO B PacTHTeJIbHOM opraHu3me | 
MIPpOUCXOLUT AMMHUPOBaHHe a-KeTOrIIOTapOBOM KUCJOTbI AMMHAKOM, UTO MOXET |} 
ObITh IIpocsiexKeHO KaK B rOMOreHaTaX U3 MPOPOCTKOB Topoxa, Tak UM B *KHBOH | 
TKAHH CO3PeBalOIlHX KOJIOCbeB NIWeHHIIbI. P| 


VMuctutyT Ovoxumun um. A. H. Baxa., Tloctynuso 
Axkagemuu Hayk CCCP 13 VI 1957 
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(1958). ? E. Blaise, H.Gau!t, Bull. Soc. Chim. France, 9, 4 sér., 451 (1911). 4S.Wil-f 
liamson, D. Green, J. Biol. Chem., 135, 345 (1940). 


458 


Jokuann Akaygemuu nayr CCCP 
1957. Tom 116, Ne 3 


BHOXHMHA 


M. E. JIAQBITHHA u Bb. A, PYBYH 


O JEMCTBHH TOKCHHA BOTRYTIS CINEREA 
HA WATOXPOMOKCHA3Y KANYCTbI 


(ITpedcmaeaeno axadexuxom A. H. Onapureim 20 VI 1957) 


B HacTosljee BPCMA ABJIAeTCA OOWENPH3HAHHbIM, YTO IMTOXPpOMOKCHya3a 
aHHMaeT COJIbIOe MECTO B JbIXAHHH PaCTHTeJbHbIX OPraHH3MOB. Tem He MeHee, 
BOMpOce O OHOJIOFHYCCKOM 3HaYeHHH STOFO PepMeHTa OCTAaeTCA elle MHOFO HeAC- 
oro. OXHOH U3 MPHUHH ABJIACTCA Pe3KO BbIPaRKeHHaA MaOHJIbHOCTh WMTOXPOM- 
OH CHCTeMBI HW €€ CHJIbHaA H3MCHYMBOCTb NO], BJIMAHHEM PasHooOpasHbIX ycsJio- 
ua u cbaktTopos. JloKa3aHO, YTO WATOXpOMOKCHa3a MpHCyTCTByeT He TOVJIb- 
0 B MOJIOJbIX, HO HM BO BSPOCJIbIX TKaHAX, OHAKO HM B 3TOM CJIy"ae aKTHB- 
‘OCTbh (epMeHTa NO Mepe CTapeHHA OpraHu3mMa cHHKaeTcaA. He6naronpuaTupie 
COBH TEMMepaTYPbI, H3ObITOK, Aa B HEKOTOPHIX CJyuaAX HeMOCTaTOK KUCJIO- 
Oa CKa3bIBalOTCA OTPHIaTeIbHO Ha aKTMBHOCTH WHTOXpomoKcHya3bl (1). 
3 CBA3H C STHMM JlaHHbIMM MpefCTaBJAeTCA BaXKHBIM BBIACHHTb, B KakOlt 
(epe CKa3bIB2lOTCA Ha J€ATEMbHCCTH UWTOXPOMOKCHa3bl OuosornyeckHe chak- 
Opbl, B YaCTHOCTH BO3eHCTBHe NaTOreHHbIX MHKPOOpraHH3mMoB. OkcnepuMeH- 
ajibHoe H3y4yeHHe STOO BONpOca NpescTaBJAeT HHTePec elle HM NOTOMY, TO 
KMCJIMTCJIBHBIM NpolleccaM, KaK 9TO CeHyac TBEPAO YCTAHOBJIeHO, IPHHAaANexKUT 
axkHaA POJlb B ABJEHHAX ycTOHunEccTH (7,°). Hactosmasa pa€ota nocBallena 
onpocy 0 CABUraxX B J€ATeCMbHOCTH WMTOXPOMOKCHla3bl, BbISBaHHbIX HH(peK- 
ven. 

Ha6s1ofenua mporoxusucb Hay ABYMA copTamMH CesoKayaHHOH KanycrTol, 
a8 JIMYaICLLMMHCH mo JwHHe BereTalMOHHOTO nepvoya WH ycTOHYMBOCTH mpu 
panenuu: Nt 1 — ckopocnemp wu HeycTOHunBHI npH xpaHenuH copT, Ama- 
ep — mo3yHecnesbl, YCTOMUMBEIN. 

AXKTHBECCTb UMTOXPCMOKCHasbl ONPeMeIANaCb B YACTH ONBITOB B MpHoope 
sapOypra No norsciwweHHIo KHCNOposa Mp LOOaBeHHU K PaCTHTebHOK BbITAK- 
e WuTOxpoma C u rugzpoxuHona. B Apyrux onbitax onpefeseHve MpPOBORHJOCb 
a cnektpcd@otometpe C®-4 no metoxy, onucanHomy y BeGcrepa (*). IIpu stom 
noco6e onpeseneHHA 06 aKTHBHOCTH (epMeHTa CYST NO H3MeHEHHIO ONTHUe- 
KOH MIJIOTHOCTH paCTEOpa EOCCTaHOBJIeHHOrO WHTOXpoMa C, HacTynaromemy 
eJIeCTBHE OKHCIeHUA NocseqHero. M3pecTHO, YTO WNTOXpoM C oOOafaeT xapak- 
SPHBIM CH€KTPOM NOrJIOWeHHA KaK B OKHCJICHHOM, TaK MH B BOCCTAHOBJICHHOM 
xcTosHHH. BoccTaHoBseHHan bopMa MMEeET PE3KO BbIPAaKeHHbIM MAKCHMYM IPH 
50 Mp, KOTOporO HeT y OKHCJIeHHOTO WHTOXpoMa. YMeHbIeHHe KOJIMUECTBa 
o6aBJIeHHOTO K (ePMeHTHOM BbITARKKE BOCCTAHOBJeHHOrO WuTOXpoma C nox 
SHCTBHeEM CnellM@MYeCKOH OKCHa3bl yCTaHaPJMBaeTCA Ha OCHOBaHHM NnayeHus 
joTHocTH pacTEopa np 550 mp. Tlaqenue noTHocTH pacTBopa mpu 550 Mp, 
ACCUMTAHHOe Ha CMHMILY BPeMeHH, HM CJYKUT MEPOK WATOXPOMOKCHa3HON ak- 
ABHOCTH JlaHHOrO OObeKTA. ° 

B nepepix onbitax usyyasocb BuMaHNe ToKcHHa Botrytis cinerea Ha wuTO- 
POMOKCHa3y pasJHYHBIX COPTOB KallyCTbl C NMOMOLIbIO MeTOJa BakyyM- 
H@ubTpaunu (*). B KayecTBe TOKCHHA CyKMJa KYIbTyPasbHaA Cpefa Mocse 
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pocra Ha Heli Botrytis cinerea; KOHTpomeM CilyKMJa KyJbTyPasbHaA CPeAa. i 
AKTMBHOCTb bepMeHTa OMpesedAnach yepes 2 uM 24 yaca Mocwe MHAJbTpalun | 
(ra6n. 1). 

TlomyuenHple pe3ysIbTaTbl MOKa3bIBaiOoT pe3skve Pa3M4HA B peakiHH 
UMTOXPOMOKCHa3bI pasHbIX copToB KamycTbl. Ecau y copra Amarep | 
HaOsmofaeTCA BeCbMa CHJIbHOe| 
NOBBILMeHHe AKTHBHOCTH LHTO-| 
Bauauve TokcuHa Botrytis cinerea na aKTHBHOCTb XPOMOKCHa3bI (nouTH B 3,55 


IMTPOXPOMOKCHAasbl YCTOMUNBOrTO HW HeycTOHYMBOrO e |} 
coptos Kanycrbt (A=A log (Boccer. muToxpom C)/AS) pasa), TO y Ne 1, HaoOoporT, —| 
peskoe mayxeHve akKTHBHOCTU 


path ehene WMTOXPOMOKCHasbl (MOUTH B} 


unbunstpauma | WeMewenue 9 naga) 3a 22 uaca MedCTBUAy 


Ta6auna 1 


Copt BapwauT onpita | |, ~~ ~+~+| 3a22uaca + TOKCHHA 
RelictBuA ‘ ip 
2 4aca | 24 uacalrokcuna, % B CICA YIOULUX ONbITAaX U3y- 


Yauch CABUrH B aKTMBHOCTH| 
IWMTOXPOMOKCHa3bI pa Heno-[f 


Amarep Cpena ’ 1,082|41,382| 4127 CpeCTBeCHHOM 3apaxKeHuH Ka-} 
KOHTPOJIb 

Toxewn |0,559/1,939) 349 deere poe ep.u Nee 

Neo 4 Cpena 0,954 0,265 7, rpu OM BO ry LSe aK TbIv JIACT} 

(KOHTpO.Ib) IPH 3TOM Pa3pesaJICH Ha BE! 

ToxKcuu 0,666 | 0,387 58 nosOBHuHE!. Ha ono noo; 


BuHe JIMCTa (ONbIT) CTepHJIb- 

HbiM CKaJibMeneM eJlaJicd KpecTooOpa3Hbli paspes, B KOTOPHI momeillaJcs 
KycoueK mleHku rpuda Botrytis cinerea; Ha Apyrof nooBuHe AucTa — KOHT-} 
posbHol — eased TObKO KpecTooOpa3Hbit paspes. Onpenetenue akTHBHO| 
CTH UWHTOXPOMOKCH{a3bl MPOBOMMJIOCb Ha pa3HOM pacCCTOAHHM OT MeCTé| 
HaHeceHHA HHeKIMH: NepBblt cou O—! cm (a); Bropot cou 2—3 cm (6) 
‘TpeTui cmo 4—5 cm (4) (puc. | A). | 
B 9sTHX OMbiTax Takxke OTMeYeH Pa3JIMUHbIM THN PearMpoBaHUA Ha UHpeK} 
wuio ycToHuuBoro HM HeycTroduMBoro copToB Kanycrnl. Jima muctrpes Amerapé 
XapaKTepHO yBeJIMYeHHe AKTHBHOCTH WATOXPOMOKCHa3bI BO BCeX TpeX HcceMOF 
BaHHBIX 30HaxX. IlockompKy rpuO Botrytis cinerea co6cTBeHHOM MWHTOXPpOMOKCH 
lasbl He cofepxuT (°), TO HaOsOMaiouleeca yBemMYeHue AKTUBHOCTU *epMeHTa 
cylelyeT WeJIMKOM OTHECTH 3a CueT CABUTOB, KOTOpbIe NOX BAMAHHeM MHeKIy 
BOSHUKaIOT B TKaHAX PacTeHHA-xo3auHa. B mucTbax xe copta N® | Bo Bce}| 
Tpex 30HaxX HaOJIOMaIOCcb CHW>KeHHe AKTHBHOCTH (bepMeHTa, MpHueM B WepBEI? 
AByX 30Hax, OuMKaMIMX K MeCTY HaHeceHua uHeKUMU, WuTOXpoMoKcHas: 
MOJIHOCTbIO HHAKTMBMPOBaJacb. CTOJb pe3KO pasJIMUHbI xXapakTep pearupo 
BaHUA ILMTOXPOMOKCHMa3bI Ha HHGPeKWMIO Y PaSHbIX COPTOB KaMycTbl Hemocpex 
CTBeHHO CBA3AH CO CBOMCTBEHHbIMH HM pa3JIMYHAMM B CTeMeHH ycTOMuUMBOCTI 
kK Botrytis cinerea. BaxkHo noquepKHyTb NpH 3TOM, 4TO 3f0poOBbIe TKAHH KanycrTE 
O60UX COPTOB MMeIOT JOBOJIbHO OM3KYIO AKTMBHOCTb ILMTOXpOMOKCHasbl. OT 
cioa BUHO, ITO pa3sJM4MA B aKTHBHOCTH P2pMeHTa, OOHAapyxKUBaeMble y 3apa 
2KCHHBIX TKaHeH, BOSHUKAIOT KaK HEMOCPeACTBeHHHIM pesysIbTAT BMeLIATeJbCTB: 
CO CTOPOHbI Mapasuta, Kak peakUMA Ha 9TO BMelllaTenbcTBO. Pasm4uA B 9TO! 
peakUMH ONHOM M3 OCHOBHBIX OKHCJIMTCIbHbIX CHCTeM KallycTBI y ycToiumBor 
HU HeYCTOMYMBOFO COPTOB XOPOUIO KOppedMpyioT c OcoSeHHOCTAMH pacmipoctpa 
HeHMA HHeKiuH NO ux TKaHAM. B Kanycre Ne | nox Bauanuem uupeKUMU OOpa 
3yeTCA OOJ/IbuIOe MATHO OTMePWMX KJeTOK TKaHH, Ha KOTOPbIX pa3BUBaeTC! 
Botrytis, Tora Kak Ha MOBepXHOCTH JHCTa ycTrowunBoro copta Amarep nojoé 
HOM KapTHHbI He HaOloqaercA. SapaxkewuA B STOM CJly4ae chakTHYeCKH He Mpo 
MCXOMMT, HM HaQJNOJaeTCA JIMMb HeKpO3 Toro HeGoJIbINoro yuacTKa TKaHU, H 
KOTOPbIH HaHeceHa MHpekiuA. O cyukecrBoBaHuM HemocpeycTBeHHoL cBa3 
M@KAy WUATOXPOMOKCHAa3sHOH peakiMell HM yCTOHUMBOCTbIO KallyCcTbI CBULeTeME 
CTBYIOT HaOJWOJeCHUA, NPOBeLeHHbIe HAMM B KOHIWe XpaHeHUs (ampemb). Benez 
cTBHe HaCTYMMBUero K STOMY BPeCMeHH NOHMKeHUA YCTOMYMBOCTH KamycTH Ame 
rep peakUMA WHTOXPpOMOKCHa3bl Ha 3apaxkeunue rpHOom Botrytis y storo copt 
OKasaJlacb OMMHAKOBOM C peakuMel (bepMeHTa B AMCTbAX copTa No (puc. 1, B 
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aka KapTHHa XapakTepHa Jia Amarepa TOJbKO B KOH 
epeq mpopacraHuem, 


IIpuuuupr OTMCHCHHBIX PasJIM4YHH B XapakTepe pearupoBaHua OMHOL u TOI 
€ epMeHTaTHBHOH cHCTeMbI Ha 3apaxKenne y pasMyalomuxca mo yerotun- 


le Nepvowa xpaHenua 


lee ee 

120 y 

110 

(00 i 
90 150 
se 16) 
3 130 
a 120 
a 110 
40 100 
30 le 
20 a 
10 “4 
“Al 60 


Puc. 1. Bananne Botrytis cinerea Ha akTHBHOCTb UHTOXpoM- 

OKCHa3bl cycieH3HH KanycTbl (B % OT KOHTpoma): J — Ne 1, 

2— Amarep; A—s anpene, B—sB oxtTsOpe (B KoHUe ne 
| pHoya xXpaHeHHsa) 


a COPTOB pacTeHHH OCTalOTCA MOKA HeBbIACHeCHHbIMH. CrellMaJIbHble OMbITHI 

aJId HAM BO3MOXKHOCTbh yOeAUTbCA B TOM, YTO Ha AKTHBHOCTb BbIeJIeHHOrO U 
OUMMMeEHHOTO Mpenapata WHTOXpomoKcusasbl (10 MeToY Muasepza u corp. (*)), 
TOKCHH HHrHOupyiollero JelcTBuA He OKa3blBaeT (Tabs. 2). 


TaOauna 2 
Bauanue Ttoxcnua Botrytis cinerea Ha akKTHBHOCTb OUMIeHHOrO Mpemapata 


WHTOXpOMOKcH asp! (npu 20°) 


Bpems nocsie CMewIHBaHHA C TOKCHHOM (OMbIT) HIM cpezoi 


(KOHTPOVJIb) 
6 uac. 25 uac. 30 vac. 
O6bekT a Raiases | GLa 
: a ora. O u.JI mors. O. a nora. O 

Bea Voto | earn ISON | na gee cceon 

dbepM. 3a . | PepM. sa _| bepM. 3a ? 

1 uac. ae 1 wac. eet 4 uac, oe 
IIpenapaT wuToxpom- 

okcnasbl + TOKCHH 34,8 104 Bho ll 134 oll of 114 
IIpenapat wHroxpom- 


oKcHa3bl + cpeza SOROm LOO PUES Pe 100 PA dks 100 


IIpupemeHHbie JaHHble MOKa3bIBalOT, ITO BJIMAHHe, BbISbIBACMOe TOKCHHOM 
ppu6a Botrytis cinerea Ha UNTOXpOMOKCHAa3y, OOYCJIOBJIEHO, B NepByto ouepedb, 
303leHCTBHeM 3TOorO dakTOpa Ha MpoToNMasMy *KMBOK KJleTKH. YMecTHO MOJ- 
I€PKHYTb, 4TO TaKOFO POJa BbIBOLLI ObIJIN NOJYYeHLI IPH H3yYeHHH BJMAHUA, 
)KA3bIBAeMOrO Ha OKHCJIMTeJIbHO-BOCCTAHOBHTEJIbHY!O CHCTeMy KapTodeA rpu- 
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6om Phytophthora infestans (*). Takum 06pa30M, H3 MIpHBeeHHbIX JaHHbIX CIE) 
yyeT, uTO BMAHHe TOKCHHAa Ha WHTOXPOMOKCHa3sy HeEOMHOSHAaYHO, OHO onpexe) 
JineTca (PH3HOJIOTO-XHMHYeCKHMH OCOOeHHOCTAMH IIpOTOMJacTa, OT KOTOPBI} 
3aBHCHT CTelMeHb ycToliunBocTH (bepMeHTa K MpOAyKTaM MKMSHeAeATEbHOCT!| 
rpuda. 


MucrutyT 6noxumun um. A. H. Baxa Iloctynuao 
Axkajemuu Hayk CCCP 10 VI 1957 
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Hornagy. Akagemun nwayx CCCP 
1957. Tom 116, Ne 3 


« 


XHMHTECKAA TEXHOJIOPHA 


HM. A. AJIBMEPOBH4Y u uaex-Koppecnonzent AH CCCP Mi. . BYLHAKOB 


O TIPHPOJLE THCNEPCHOCTH MJIACTHYHbIX PJIWH 


B ofHou us Halmux pa6ot (') Opl0 Moka3aHO NoMMKeHMe THKCOTPOMHOrO 
YIPOUHeHHA MWIaCTHYHOK YJIMHbI MpM ee Tesaspalluu BCJIeEACTBMUe yaeHna 
aycOpOupoBaHHOrO HM MHKPOAMCHepcHoro BOSLyXxa. 

Bplcokasd CHOCOOHOCTb Hede3adPUpOBaHHOM MWacTHUHOn rIMHbI K TAKCOTPON- 
HOMY YUpPOUHeHHIO OOBACHHCTCA CUEMJIEHHEM “ACTH, MOCpesCTBOM MUKpory- 
SHIPbKOB, NPHJIMMarOlux K THA POOOubIM yuacTKaM MOBepXHOCTH TBeEpLOH casbl 
C OOpasoBaHveM KOHeYHOrO KpaeBOrO yrsla HW MONOHUTeIbHOH (PJIOKYJIALMOH- 
HOM CTpyKTypHI. 

Muorouietuue padotst I]. A. Pe6ungepa u ero corpyqHuKOB M0 u3y4eHuIO 
‘MeXaHi3Ma DJOKyJAWHH BO PJIOTaWMOHHDIX YCOBHAX (*) MoKa3asu, YTO cbs0- 
KYJIAUHA HaKJaqbIBaeTCA Ha OCHOBHOM Ipolecc MHHepaJIM3allMu BO3MYIUIHbIX 
IY3bIPbKOB. OTHMU Ke UCCeEOBAHUAMH YCTAHOBJEHO, ITO PsOKyIALMA MHHE- 
PaJIbHbIX YaCTHY, B BOLE (B OTCYTCTBHe (PMIOTOpeareHTOB) ABJINETCA ECTECTBEH- 
HOH Me€pOM UX THAPOMOOHOCTH MPH BBeACHHA MOMpaBKH Ha KOaryupyrowsee 
TWeHCTBHe HOHOB. 

B BbICOKOKOHUCHTPHPOBaHHbIX WHCMepCHbIX CHCTeMax (TlacTax), K KOTOpPbIM 
OTHOCHTCA WlacTHUHaA TiMHa, HasIMuWe BO3YWIHOK ca3bl B Bue MUKpONy- 
3bIPbKOB, MIPHJIMMWAX K THAPOOOHbIM y4acTKaM TIOBEPXHOCTH MHHepaJIbHbIx 
YaACTHI, CO3aeT YCJIOBHA, CHOCOOcTBy!IOMMe TOM HH MHOM cTemeHu duloKy- 
aaiuu. B caa3u c STUM CJlehyeT paccCMOTpeTb OOM BONpoc O Npupogre arpe- 
raTOB B IvIMHaX HM PIMHHCTHIX NOYBAX,. 

Arperallud MepBHUuHbIX (3JIeMeHTapHbIxX) YaCTHI, TIMHbI MO COBPeCMeHHbIM 
IipekcTaBeHHaM (°) ONpedesiseTCA QJICKTPOJIMTHYeCKOH KOaryJAUMeH 3a CueT 
IIPHCYTCTBYIOWUX B PIMHaX HOHOB, 6e3 yueTa POKYJAWHH, CBASAHHOM C H3Be- 
CTHOM THMAPpOPOOHOCTHIO MHHEPaJIbHbIX YACTHU. ITA OMHOCTOPOHHOCTb OOb- 
ACHACTCA, B MepBy!O0 OYVePeb, TPYAHOCTHIO H3YYCHHA ABJeHHA CJIOKYJIAMH, 
MOCKOJIbKY OHO C BHELIHel CTOPOHbI YaCTO CXOHO C ABJIEHHeEM KOAaryJIALMH, 
XOTA IIPHUHHHI, UX BbISbIBaIOLHe, COBCPIICHHO pasIMYHbI (7). Samava 3akw- 
yaeTCA B TOM UTOOKI BbILCIMTb HU MpOaHaIH3MpPOBaTb ABJIeHHe (JIOKYJIAWAY B 
YHCTOM BHJe, He H3MCHAA MaKTOPOB, BJIMAIOWMX Ha KOaryJIAWMOHHY!O ycToH- 
YMBOCT. 

C 9To Web10 MbI IPHMeHHJIM MeTOX Wesaspalluu, KOTOPHIH, oOOecneunBaa 
ylasleHue U3 TJIMHbI MMKPOMYy3bIPbKOB BO3AYXa, MPMBOAMT, KaK NoKasaJu 
vgularaeMble HWKe JaHHble, K paspyilieHulo *oKywJlel, He 3aTparuBasxz Coulee 
CTaOWIbHBIX B JaHHbIX yYCJIOBMAX KOaFYyJIAWHOHHBIX arperaToB. YBJIaxKHeH- 
HbI€e JO HOPMaJbHOTO MlacTHYeCcKOrO COCTOAHUA MOHTMOPHAaJIJIOHUTOBbIC 
rumHbt BeckyguukoscKoro u KywHHCKOro MeCTOpOwKAeHHA MesaspupoBaJUch 
B P@PMeTH3HPOBaHHOM BaKyyM-KaMepe JICHTOUHOTO pecca Mp paspexeHuu 
700 MM pT. CT., HIM MponyckalMcb Yepes Mpecc 6e3 BakyyMa. 

Jaa usyuenua OKy/IAWHOHHOTO paciaya, BOSHMKalolero NpH esagpa- 
UU, MbI BOCHOb30BaIUCb He OOBIMHOM CTATHCTHYECKON MeTOLNKON (4), a on- 
HUM H3 CHOCO6OB CeqMMeHTOMeTpH4ecKorO AuchepcuoHHoro aHamu3a (°) — 
MeTOJIOM IIHIleTKH C TPeMa BapHaHTaMM MOATOTOBKM MaccbI (HaBecKa 10 r). 
PesybTaTbl SKCMepHMeHTOB MpuBexeHbl B Tau. 1. 
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Taoduauna 1 


CequMeHToMeTpH¥ecKHH AHCMepCHOHHBI aHaM3 MeTOJOM MIHMeTKH (B Tpomeutax) 


<5 ; Pasmep @paxuuHh (MM) 

MonroTopKa 5 EIS an ee he ET (oe i 
Tamunt pa| 3 = = = ,005—} 0,001— H 
mes qe Be 1—0,25 ari O.ot 9,005 “Soon [60005 |<9,0005 
a \ 
Bes o6pa6ot-| Becky HUKOB- O| — | 5,07 |25,27| 51,481 9,67] (6,74450) 40) ae 
KH ckaal 700| — | 4,19 | 29,44] 36,83] 410,361 9,97) 2,70) 6, ommI 
Kyunuckal oO} — | 1,40 137,53136,62) 9,22)44, 79) 1, Coie 
700} — | 41,74 |44,34119,82') 8592/42,50) 9,65) 6, ORE 
Pactupanue Becky JHHKOB- O|: — | 4,22 | 8,98)33,03)| 9,99/47,24) 20,70) 5S oa 
cKad 700| — | 4,19 |44,29134,91 | 10,84] 14,58| 4,99) 16,200 
KyunucKkaad 0; — 1,29 | 8,68] 29,34] 12,27) 21,86 | 23,03] 3,53 | 
700| — | 14,74 144,57 | 25,40} 42,85 19,19 |13,09) 16, 43iee 
Xumuyeckxan | Becxygunxos-| 0| 3,69] 4,09 | 4,16] 33,88] 8,88/10,43] 0,33} 35,05 | 
o6paborKa cKasd 700} 3,69] 5,07 | 8,76|33,47} 8,73) 8,88] 41,05] 30,35 | 
KyunucKaa 0) 12,65) 1,29 | 5,53}414,12|12,19}415,26} 3,24) 35,72 9 

700|12,65| 1,27 | 4,86|19,87| 7,23]43,70| 4,41| 36,34 


B mepBoM BapWauHTe MsacTH4yHad Macca MOMelilaJiacb B CeH- | 
MeHTalHOHHbIN WHIMHAp 6e3 oOOpadoTKu. IIpu sToM oKasaslocb, YTO y Wesaapu- | 
poBaHHOH OecKyHUKOBCKOM TJIMHbI KOJMUeCTBO YacTHL, pasmepom <.0,0005 MM 


yBesMunsI0cb B 5 pa3 H pa3mepom 0,001—0,0005 mm — B 6 pa3 no cpaBHeHHIO 


(e Hejle3a9pHpoBaHHOH TIMHOU 3a CcueT YMEeHbIUCHHA TIPOWeCHTHOTO COMepManHA | 


KpyNHOANcnepcHbIxX YacTH, pa3smMepom 0,05—0,01 mm. 


AuvaJIOrHuHO y KYYHHCKOL PIMHbI KOIMYeCTBO YaCTHIL pasmepomM <0,0005 uM © 
MIpH Wesaspalluu YBeHUMJOCh MPHOMMSUTeEbHO B 2,5 pasa, KOJMYeCTBO YaCcTUIL | 
pasmepom 0,001—0,0005 mm — B 5 pa3 — TakxKe 3a CUeT YMeHbIMeEHHA IIpO- | 
IeHTHOTO cofepxKaHHA Ppakuuu 0,05—0,01 mm. K sTum JaHHbIM cyiefyer, O- | 


HaKO, MOAXOJHTb OCTOPOXKHO, NOCKOJbKY CeAMMeHTOMeTpHuecKHH MucnepcH- 
OHHbIM aHasM3 Oe3 MpesBapHTesbHOH OOpadoTKH MacCCbI He MOMKeT CUMTATLCA 
BHOJIHE TOUHBIM. 

Ilo BTOpOMY BaPpNWaHTY PIJHHbI pacTupanuch B dapdopoBon 
CTYMKe Me€CTHKOM C Ppe3HHOBbIM HaKOHe€UHHKOM B TeyeHHe 15 MuHyT. JlaHHbIe 
TaO. 1 noka3biBaloT, YTO NpH pacTHpaHuu, KOTOPOe MPOUSBOANIOCh coBep- 
I€HHO MJ@HTHYHO BO BCeX ONbITaX, PasHHlla B rpaHyJIoMeTpHyecKOM cocTaBe 
le3a3PUPOBaHHbIX WM OOBIMHBIX PIMH He HCUe3aeT, HECMOTPA Ha OOIee yBemHUe- 
Hue WucnepcHoctu. Ha stor pas KoMueCcTBO YacTH <0,0005 mm y fesaspupo- 
. BAHHOM OeCKYMHMKOBCKON TIMHbI OKa3aJIOCb IPHONUSHTebHO B 3 pasa OoubUIe, 
ueM y HellesaspupoBaHHOH — 3a cueT Ooslee KPyNHBIX pakunit. 

Y jlesaspHpoBawHOl KYYHHCKOM PuIMHbI KOJMUeCcTBO YacTH <0,0005 mm 
OKa3aslocb B 4,0 pa3a Oombwe, vem y HefesaspupoBaHHol. Hanuuo sABHBIE 
pacnayq dokynek mpu esaspanun. 

Ilo TpeTBeMY BapUaHTY NOATOTOBKH MACCLI K CeAHMeHTOMET- 
PHYeCKOMY aHaJusy riHHa OOpabaTHIBasacb 0,05 N pacrBopom HCl yo notepu 
peaKWHN Ha KaJIbUM, MPOMbIBaslacb HM Nocie pasOaBeHNA AUCTUINUpOBaHHOM 
BOOM OOpabaTiBasacb 0,1N pacrsopom NaOH yo pH=8,5. Jina nyumero Bsa- 


HMOJeHCTBHA IWeOUH C PIMHOM CyCeH3HA BCTPAXHBaNach HW KUMATHAAacCh B Te-_ 


yeHHe 2 uacos. 


Us ra6u. 1 cnenyer, uro xumuueckan OOpa6oTKa riMH — HacbillleHHe KaTHO- 
HaMM HaTpHA — Mp OOULEM NOBbILeHHH CTeMeHH WucnepcHocTH yHuUTORKAaeT 
pasHHly B rpaHyJOMeTpH4ecKOM COCTaBe Jesad9PHPOBaHHEIX UM Heplesaspupo- 
BaHHbIX TIHH (TaOMMYHAA PasHOCTh — B Mpefetax omwMOKU ombITa). 

CreqopateJIbHO, Np HacbIeHHM TMH KaTHOHaMH HaTpuA HapAyy c Ko- 
aryIAWUHOHHBIMH arperaTaMu pacnafaloTcaA Tak?Ke H PIOKYJbI, HesaBHCHMO OT 
cTeneHH ruApodoOuoctH MOBepXHOCTH MMHepasbHBIX uacTHI. 

PesioMupys JaHHble OMbITOB, MO2KHO ClesaTb BLIBON, UTO BbIMeTeHHe (psio- 
KYJAMMM MHH€paJbHbIX YaCTHI B YMCTOM BUe MyTeM Jlesaapalluu nnacTHuHOH 
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JMHbI W MPHMeCHeHHA PacTHpaHuA TAMHMCTOH MaCCHI JIA MOCeLyioulero rpa- 

TyJOMeTPHYeCKOTO aHaJH3a MeTOJOM TIMNeTKH JaeT MOJOKUTEbHbIC Pe3syJb- 

raTbl. 

OueBHAHO pacTHpaHHe B 3HAaYUTebHOH Mepe He paspyuiaer (uloKyvieH, TaK 

Kak HavOoJlee 4acTO BCTPeyalONecA pasMepbI HX B IVIMHUCTOH Macce He mpeBbI- 
aioT 0,001 mM. 

Tlockombky OecKyQHUKOBCKad HM KYYHHCKaA YVJIMHbI ABJIAIOTCA TOHKO- 
MCMepCHBIMH MaTepHasiaMu (KOJJONLHaA c:pakilMa GeckyQHUKOBCKOM TIMHbI 
pa3smepoM yacTul < 0,2 », BbifeeHHad WeHTpucbyrupoBaHueM, cocTaBJIAeT 
puOmusuTembHO 33,9%), TO YKa3aHHbIlt BhIBOA COBMaaeT C ONYOJMKOBaHHBIMM 
suTepatype (°) JaHHbIMH, COrIacHO KOTOPbIM C YMeHbINeHHeM JuaMeTpa MH- 
epasIbHbIX YaCcTHIL PIOKYIAUHA BOSpacTaer. i. 

Crelyet TakxKe OTMETHTb, YTO KATHOHDI KaJIbUMA, MPHCYTCTBYIOWMe B PJIH- 
aX, He OKa3bIBaloT Ha bnoKynaunt0 CYULeCTBeHHOrO BJIMAHHSA. 

B CBeTe M3JIOXKEHHOFO, Ha YACTHOM TIPHMepe UCCeCMOBaHHbIX TJIMH, MOXKHO 
BICKa3aTb PAX MPeANOMOReHHH MO BONpocy O NpHpose arperatoB B MacTHUHbIX 
OUBCHHO-KOJIJIOHJHBIX CHCTeMax. 

Arperallua NepBHUHEIX 4aCTHIL B TaKHX CHCTeMaX MPOHCXOAMT He TOJIbKO 
acueT 9JIEKTPOJIMTHYeCKOH KOaryJALMH, BbISbIBaeMOH HaJIMYHeEM MOHOB B MOU- 

Bax, HO u 3a cueT POKYIAWMM, CBASAHHOM c NpHMnaHveM MMKPOJMCT€PCHBIX 
MY3bIPbKOB BOSAYxXa K THApOWoOOHLIM yyacTKaM NOBepXHOCTH TBeEpAON cbasbi. 
 Tloupenno-Kouonyquaad macTHuHad CHCTeMa XapaKTepH3yeTCA «paBHOBec- 
HbIM»> COCYIU€CTBOBAaHHeM B TeX HJIM HHbIX COOTHOIMCHHAX KOaryIAWHOHHBIX H 
POKYIAWHOHHBIX arperaTos. IJo-BuzuMoMy, pu HaslMuHH B CucTeMe CoJIbWworo 
KOJIH4eCTBA MOFJIOMLCHHbIX HOHOB HH He3HAUHTebHOTO KOJINYCCTBA MHKPO- 
MY3bIPbKOB, MIPHJIMNWAX K THApooGHbIM yuacTKaM MOBepXHOCTH MUHEpaJIbHbIX 
MaCTU, SJIEKTPOJMTMYECKOe KOAaryMUPOBaHHne NosaBser Prokyaunto. B Apyrom 
cayuae, Ip OOpaTHbIx ycJIOBHAX, JOMMHUPyeT CPIOKYAUMOHHAA arperallua. 

IIpeqnoweHHbI MeTOL BbILeIeHHA PNOKYJAUHOHHOH arperaluu Pu B UH- 
TOM BHJe C NOMOMIbIO Je3adpPHPOBaHUA M CeEMMMEHTOMETPUHYECKOLO aHaJN3a IPH 
€XaHHyecKOM crocoOe NOATOTOBKH MaccbI (pacTHpaHHe) MOXKeT COMeCHCTBOBAaTb 

AKTYAJIbHOM 3aylaue BCeCTOPOHHErO HCCeOBaHUA ABJCHHA CSbICKY ALN B Ma- 
PTHUHEIX KOJIJIOHAHO-JMCMepCHbIX MOUBCHHBIX HM TCXHHYECKUX CHCTeMAaX. 


| Toerynuso 
: 1 X 1956 


2 
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Tornann Akanqemun wayr CCCP 
1957. Tom 116, Ne 3 


PEOJOLU A 
C. H. BAJIACAH AH | 


IBOJUOUMS HHTPY3HBHOrO MATMATH3MA APMAHCKOM YACTH 
MAJIOFO KABKA3A 


) 

(ITpedcmaeaeno axademuxom A. TI. Bemexmuneim 19 IV 1957) 

| 

| BLIABJICHHe 3AKOHOMEPHOCTeM pasBHTMA MHTPY3HBHOTO MarMaTH3Ma BO Bpe- 
-MeHH MMeeT BaxKHoe 3HayeHve JIA paspellleHuA BOMpocoB MeTporeHesuca, reo- 
| XHMHH HM MeTasoreHun. Jia cyKeHUA O HeMpaBHJIbHOCTH HHTPy3uBHOM Jes- 
TCJIbHOCTH aBTOPOM BBIYHCJeHbI CPpeqHHe COCTaBbI Pa3HOBO3PAaCTHbIX HHTPy3us- 
HBIX Topoq ApmaucKko uactu Masoro Kaspka3a. Pa3HoBo3pacTHble HHTPy3uB- 
Hble KOMIMJI€KCbI Pa3BUTbI B OMpPeMeSHHbIX yUaCTKAaX: Mameo30HCKH — Ha 1Ox- 
HoM cKsioHe [lam6aKcxoro xpeOra, Me3030cKHH — B CepepHot Apmenun, Kaiino- 
30lickui — xB lOxuou u Llextpanpuot Apmenuu. Ilo 3anumMaemoh noma 
KaHHO3OHCKHH UMHTPY3HBHbIM KOMIMJIeKC MpHOM3uTeIbHO B 4 pa3a OoumbUIe, 
yeM Me3030McKHH uM B 12 pa3 Oombule, YeM Maeo30HcKHH. 

B ta6a. 1 nmpuBewenbl cpeqHue XHMH4eCKHe COCTABbI YJICHOB pasHOBO3pacrT- 
‘“HbIX HHTPy3HBHbIX KOMMJeKcos ApMaucKo uactu Manoro Kapka3a B XpoHouio- 
TuugecKoM mopayKe ux o6pa30BaHua. Bo3pacTuble mpeledbl HHTPY3UBHBIX MOpOL 
: WaHbl Ha OCHOBAHMM (PaKTH4eCKOrO MaTepHaJla, MMeEIOILeroca B HacTOAULee BpeMa. 

B 2B0JIOWHN MHTPY3HBHOK JeATeJIbHOCTH MaJleo3oa (cm. TaO. 1) Ha6moa- 
¥OTCA CJemyioulue ocobeHHOcTH: 1) yBesIHueHHe KPCMHEKUCJOTHI, Kak B MepBoM, 
Tak MW BO BTOPOM WuKsax, 2) cofepxaHHe FeO u Fe,Os pe3ko ymMeHbiuaeTca, 
‘Tak Ke Kak 4 TiO2, MgO u CaO; 3) Al,O3 HeckombKO yMeHbuaeTca, a K2O yBemu- 
yuBaetca, 4) Na,O u o6ulad CyMMa IeO“eH 3HAYHTeIbHO YMeCHbIUIaIOTCA B Mep- 

BOM IlMKJle MH YBeH4MBAaIOTCA BO BTOPOM. 
| Wurpy3supuple mopogpi Me30304 NpHHalwiexaT B JBYM MarMaTH¥eCKHM ILMK- 
JlaM, IIpHueM B TeveHHe KaxKJOro WHKJa MarMa BHeApHacb B MOCJeIOBAaTeJIbHO- 
CTH OT OCHOBHBIX K KHMCJIbIM H COOTBETCTBEHHO IeJIOUHBIM MpemcTaBuTesamM (2). 
Pa3sBuTHe MarMbl KaxKJoro WuKNa XapakTepH3yeTCA MporpeccHBHbIM yBeJIMye- 
Huem SiO, Na,O,K.O u yMeHbIleHHeM OCTaJIbHbIX OKHCJIOB, pHyemM cosepxKaHne 
SiO, Bapbupyer. 
_ Vurpy3supupie mopoxl KaiHo30d mo BpeMeHH CopMHpoBaHHA OTHOCATCA 
K TpeM MarMaTHyYeCKHM IMKJIaM. OBOJIOIMA MarMbl MepBoro WHKJIa lia B Ha- 
mpapsenuu: 1) mporpeccusBHoro yBeduyeHuA SiOz, Na2O, K;:0, TiO2, FeO u 
yMenbiienua MgO, Fe,Os; 2) peskoro yBeIMueHuA, a 3aTeM MOMM2KeHHA Al.Os, 
CaO. Bropot WuKJ, ABIAIOUIMHCA rlaBHeHUIMM B KaHO30e, XapakTepusyerTca 
rpoMayHbIM pa3sHoOOpa3sveM MHTPY3HBHBIX MOPOA, BHEAPMBUIMXCA B NOPADKe OT 
OCHOBHbIX K KMCJIbIM MW OT MOCMeHUX K mjelounEIM (24). KatHo30licKu HHTpy- 
3MBHbIli MarMaTH3M 3aBeplllaeTcd BHeAPeHHeM HMHTPaallMTOB MJIMOMeHOBOrO 
Bo3pacTa, MMeIOUMX He3HauvTebHOe pacmpocrpaHeHue. B pasBuTHH MarMbr 
BTOPOrO WMKJa yCTaHaBJMBaloTCA CJlelyrouMe Mpusnaku: |) yBenuuenne copep- 
maHua SiO, (3a ACKMO“eHHeM MeOUHBIX MOpos); 2) yMeHbuleHHe TiOs, MgO, 
CaO, Fe.O3 u FeO; 3) ysenuyenue xonnentpanwuu Na,O, K;O; 4) cogepranne 
Al,Os ocraetcs Goulee WIM MeHee TMOCTOAHHbIM, HECKOJIbKO YBeJIMUMBaACb B 
HeJIOUHBIX; MOpomax. 

Ha puc. 1 gana AMarpaMMa cpeHUX COCTaBOB BCX YJICHOB PaSHOBO3pacTHBIX 
MHTPY3HBHBIX KoMmslekcoB mo A. H. 3apapulikomy, mpHueM HyMepallnaA BeKTO- 
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POB COOTBETCTBYyeT NOPAAKOBbIM HOMePaM MOCJeQOBaTeJIbHBIX UeHOB B Ta6w. 1. 
(Anasmm3 TaO.. 1 mM QMarpamMMbl NosBOuMeT B 9BOJIOMMM MarM Bcex ILMKJIOB 
JHaMeTHTb CJleqyroue OOulMe yuepTI: 1) marMa Kaxyoro WuKsa Pa3BUBaeTcA B 
MOCCHOBATebHOCTH OT OCHOBHBIX K KMCJIbIM HM 3aTeM UeIOUHBIM TuMaM (Ha Ma- 
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TpaMMe COOTBETCTBEHHbIe BEKTOPHI CABUTalOTCA CHH3Y BBepx); 2) H3 BCeX KOMIO- 
HeHTOB HaHOoJIee cyilecTBeHHO H3MeHAeTcA SiO, (mo oc b BeKTopbl KaxKoro 
IWMKJIa pacnoJIOx*Keubl Apyr OT Apyra Ha OobuIMxX HHTepBasax). B MarMax BCex 
Wuks0B SiO, mporpeccHBHO yBeJIMYMBaeTCA MH TOAbKO B KOHIe BTOporo WHKJa 
KaHHO30A OH Pe3KO YMeHbIUlaeTCA, aBand WeOUHble mpegxcraBuresu (BeKTOp 17); 
3) 06uad CYMMa Ieovel yBeIM4uBaeTca (Ha IPOeCKILM Ash BEKTOPbI CMelaloTCA 
cjleBa—BpaBO) 3a HCKJNOYeHHeEM MarMbl MepBoro Wuksa nameo3soa; 4) KO 
MOCTeneHHO porpeccHBHO yBeMuuBaetcaA, a Na,O yBemmunBaerca BO BCX IMK- 
aX, U, HaOOopoT, yMeHbIUaeTCA B NePBOM WHKJe mameo3so0s. 

Takum 06pa30M, HalpaBsJIeHHOCTh MHTPY3HBHOH JeCATeJIbHOCTH MPOABJIAeTCA 
B CM€He OCHOBHBIX pekcTaBuTesed Oovlee KHCJIbIMH H 3aTeM ILeJIOUHbIMM, MOJ- 
YePKHBaAA POslb IyYOHHHOM MuppepeHuualun MarMbl B MerporeHesuce. 


EpepauckHit rocyqapcTBeHublit Tloerynuso 
yHuBepcuTer 7 VII 1956 


WMTHPOBAHHASA JIMTEPATYPA 


1C.W.Banacausau, Moxa. AH ApmCCP, Ne 1 (1956). 2 B.H. Kotaap, 3s. AH 
CCCP, cep. reom., Ne 2 (1945). ®? W.[.Maraxkxbau, Marmatu3m u Metanmorenua Apmenun, 
M3q. AH Asep6CCP, 1952. 4 K.H.Madbbenroasun, Feonorua Apmenuu u npuseraio- 
WMX K Heli yacteli Manoro KapKka3a (da apMaHcKom 43.), M3q. AH ApmCCP, 1946. 
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Tloxnayn AkayleMUM Hayk CcccP 
1957. Tom 116, Ne 3 


B. H. BEPEWJAPHH u A, ©. MAXAHJIOB 


K CTPATHrPA®HH BEPXHETO MEJIA 
KAMYATCKO-AHAJIbIPCKOM OBJIACTH 


(IIpedcmaeaexo akademuxom JI. B. Haauexunoim 2 II 1957) 


Ha Kamuarxe, B Kopakckom Haropse ¥ B OacceliHe AHajbIpA WWMpOKO pac- 
IIPOCTPaHeHbI MOPCKHe BEPXHEMEJIOBbI€ OTJOMKEHHA, CTpaTurpaduA KOTOPEIX ; 
TOJIbKO B CaMble MOCcwJeqHHe FOMbl HayWHaeT BbIACHATECA. TlosToMy Kamxpoe 
HOBO OTKPbITHE B 9TOM OTHOIMEHHM NpHoOperaer Oobuoe 3HayeHHe. 

B 1955 r. A. ®. MuxalsioBbim Obl] H3yYeH Paspe3 BEPXHEMEJIOBbIX OTJIOMKEe- 
Hui [lonroHelickux Trop u coOpaHa OoUbWaA KOJJIeKUHA AMMOHUTOB, MHOLMepa- 
MOB, TpHrouui HM Apyrux 7BycTBopok. B uactoaujee Bpema B. H. Bepemarnubim, 
3aKOHYeCHO TpesBapHTebHOe H3yYeHHe STON MHTepecHOK KoJeKuMH. B mpeg-| 
JlaraeMOH BHHMAaHHIO YNTATEJIA CTaTbe H3JiaralOTCA OCHOBHbIe JaHHble, Kacalo- | 
uluecd cTpaTurpadun mesia aToro paliona. 

‘TloHToHefickve ropbl ABJIAIOTCA CeBepo-3anaqHbIMu oTporamu I leH2xKuHCKOTrO: 
xpeOTa, BbITHHYTOFO B Ce€BepO-BOCTOUHOM HalpaBJIeHHH B]OJIb JeBOOepexKbaA. 
p.Denxunon. Crofja BXOAAT ropbl, pacnoJiaratolineca Ha yuacTKe OT p. TaJIOBKH JO: 
p. Benoit. Pesmbec) Ilontonetickux rop XapakTepH3yeTCA 3peJIOCTbIO (OPM, MaJIbIMH 
OTHOCHTEJIBHBIMH BEICOTaMH, CHJIbHO CrJia2KeHHbIMH H BbIL OJIOXKCHHBIMU BOSBbILIeCH- 
HOCTAMM, MepeCeYeHHBIMH WHPOKO pa3BeTBJIEHHOH peuHoH ceThw. JlonuHb! mpo-, 
TeKarollux 3fecb pekK— Bonpwmok uw Mann Ynynkuy, Henpoxogumpili (mpuToK 
p. OunualiBeem), KuunBasm, IIpappilt vu Jler pi Tuxaapaam, XapuToua (npuToKH 
p. [lemzxuuol) u p. Ampitruy (mpuToK p. TasopKu) — faxe B BepxHeM TeyveHHK 
INMpOKHe MW YacTO 3aCooueHHbIe. BcsweycTBue 3TOrO xOpoWHe paspesbl pasBu- 
TbIX OTJIOMKeHHH BAOb OeperoB peK 3fecb Kpalive peazku. TombKo no pp. IIpa- 
Bhi THXxXJIABaiM HW XapHTOHA yAaeTcA HaOMOLaTb CPaBHUTEJIbHO MOHY!O NOCIe-F 
JIOBaTeJIBHOCTh BEPXHEMEJIOBHIX OTJIOXKEeHHH. . 

Teouloruueckoe cTpoeHHe paccmaTpHBaemoro palioHa JOBOJIbHO cuIOm*KHOe. A 

Llentpambuaa uactb Tlontonelickux rop cuio%*KeHa JeBOHCKHMH, KaMeHHO- 
YrOJIbHBIMH HW N€PMCKHMH OCaMOUHbIMM OTJOKCHHAMH, OCOPa3ZyICUIMMUM WHpOKU 
aHTHKJIMHOpMH CeBepo-BocTOUHOrO MpocTupaHHa. Ha KpbiibAx aHTHKJMHOpUs 
PacIIpocTpaHeHbI MeJIOBbIe OTJIORKeHUA, NepeKPbITbie Ha ore YeXJOM MOUTH | 
POPHSOHTAJIbHO JI€%KallHX PbIXJIbIX TPETHYHBIX OTJOKeHHA (Oaccelih p. Amuit-4 
ruH). Ha toro-BocTouHoM Kpbiwie aHTHKJMHOpHA ManeosolicKHe oTmoxKeHUuA! 
M€PCKPbIBaOTCH BalaHKMHCKHMH HM allT-aJbOCKHMH ocaKaMH; Ha CeBepo- 
3alaHOM KpblJle@ HeMmOCpeACTBEHHO Ha KaMCHHOYFOJIbHBIX MH YaCTbIO NePMCKUX| 
MOpoax C Pa3MBbIBOM H Pe3KO HECOTAaCHO 3aJeraloT BEPXHEMEJOBHIC OTIORKEHHA. 4 
B HanpaBJleHun Ha CeBepO-BOCTOK M r0-3allall Wa pHUp AHTHKIMBOPUA HCMBITEL- | 
BaeT Tlorpy2keHve, HB paloue pp. Henpoxogzumpli u Mampi YnynkuH, aTaKxKe Bt 
BepxoBbe p. AMBbITTHH Maseo30lickHe OTJOMKeHNA NepeKpPLIBa!OTCH BepXHeMesio. } 
BLIMH CJlOAMM. B oTmMuNe OT BepxHeMaNeo30iCKUX OTIOXKEHHH, CoOpaHHElx jf 
B CKJ1laNKH C KPyTbIMH KPblJIbAMH, BEPXHEMEJIOBbI€ OTJIOXRKCHAA CMATLI B MOJIO- | 
THe CKJlaqKU: Ha CeBepo-3anaqHOM Kpblie aHTUKJHHOpUA (p. Ilpappi Tuxas- | 
BasiM) CJIOM MajlatoT Ha ceBepo-3anay nox yrnom 15—25°. B pane mect BepXHe-| 
MeJIOBbl€ OTJO2%KeCHHA PacceyeHbl HaBHraMM uw COpocamH. 
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B mpefesax paccmarpuBaemoii uacru Tlonronelicxux rop o6oco6.sioTca 
pH yuacTKa Ppa3BHTHA BepXHEMEJIOBLIX OCAMKOB: CeBepo-3dNasHbIt CKJIOH 
\JontoHelickux rop (I), OaccefiH p. Ampirrun (II) u ceBepo-3anaqublit cKsI0H 
OHTOHeHCKHX rop (III). 

Ha yuacrkxe I, B o6Haxenun 42, no epomy Oepery p. XapHTousA, Ha BepXHe- 
aJIeOSOHCKHE OPOrOBHKOBaHHble MecuaHHKU M apruvJIMTbI, Wajaiwule Ha ceBe- 
0-3anay nox yrmom 40—50°, c pasMBIBOM M pesKO HecorviacHo HaJleraioT 6a3aJib- 
BIe KOHTJIOMepaTbl BEPXHeroO MeJla, MaalollHe B TY 2%Ke CTOPOHY, HO Nox yrsom 
0—15°. Koursiomepatbl cocTosT u3 BasYHOB H rvibIG OPOrOBHKOBaHHBIX BepXHe- 
aleO3OHCKUX NeCYaHHKOB HM aprHJIUTOB, AMOPHTOBbIX NOpdupHTOB HeBBIAC- 
eHHOrO Bospacta H Ha 20—30% u3 poroBooOMaHKOBbIX rpaHOAMOpuTOB mpes- 
QJIO7KHTENBHO BepXHeMeJIOBOrO BO3pacta. KonrsoMepaTbl MepecsavBaloTcaA C 
pyOosepHucTHIMM ecuaHuKamu. Bplle sasleraior CepoBaTO-3eJIeHbie, mvIOxO 
JIOMCThIe NMeCuaHHKH M 3aTeM Cw1aOO [\MareHeTH3UpPOBaHHble apruJJIMTbI C H3Be- 
TKOBHCTbIMH KOHKpelluaAmMH Cc Kossmaticeras sp., Inoceramus sp. nov. u Ptero- 
hyllum sp. (o6Haxxenue 49). 

Ilo p. Jlessii Tuxaspaam o6HaKaloTca BepxHemaseos0licKue OporoBiKO- 

aHHbie MeCYaHHKM HU aprHJJIMTbI. SaTeM MO TeKTOHHYeCKOMY HapyllleHHt0, 
BbINAaMeCHHeM H3 paspe3sa Oa3aJIbHbIX KOHTJIOMepaTOB, C BepXHelaseo30HCKUMH 
TJIOXKCHHAMM KOHTAKTHPYIOT BePXHEMEJIOBbIe MeCUaHHKH HM aprHJHTbI C M3- 
B€CTKOBHCTBIMM KOHKPeCWMAMH C MJIOXO COXPaHMBIUMMMCH OcTaTKaMH TleJe- 
unoj. 
Ilo p. Ilpasniit TuxsapasaM B paye mouTH HeNpepbIBHbIX OOHAKeHU Ha Mpo- 
‘MKEHHH O KM, HaOsIOMaloTCA BepXHeNaJeos0licKHe H BePXHEMEJIOBbIe OTJIOXKeE- 
ina. HenocpeycTBeHHO Ha BepXHelaJleo30lCKHX OPOrOBHKOBaHHbIX MecuaHikax 
apruJiMTax 3aJieraeT MOWHaA Nauka Oa3aJIbHbIX KOHTJIOMepaTOB BepXHero 
ejla, HO KOHTAKT MaJleo30A C Oa3aJIbHbIMH KOHTJIOMepaTaMM TeKTOHHUECKHH. 
OHTJIoMepaTE! Ha 80% cu02%KeHbI rasbKOM U BaJlyHaMM poroBooOMaHKOBOro rpa- 
oqMoputa, a octasbHElIe 20% — oporoBHKOBaHHbIMH NecuaHHKaMH, aprHJJn- 
‘aM MW perKe JHOPHTOBbIMH Nopduputamu. Ha kounrsomepatax 3aJleraioT MJIOXO- 
JIOMCTHIe 3eJIeEHOBaTO-cepble NecuaHHKH. Ee Bblllie 3asleraloT apruviJIMTbl C 
3BECTKOBHCTLIMH KOHKPeCWHAMH, B KOTOPbIX B OOHaKeHHH 4 OOHaPy2KeHb!: 
eocrioceras cf. spinigerum (Yabe), Inoceramus sp. nov., Trigonia ex. gr. 
ubovalis Jimbo, Goniomya sp., Natica sp., Lopatinia kamtshatica, (Liver.), 
equoia fastigiata (Sternb.) Heer. 

Hye no teyennio p. IIpappi TuxaaspaaM, B OOHaxKeHuN 3, cTparurpadu- 
€CKH BbIIle CJIO€B, BbIXOJAIHX B OOHAKeHHH 4, 3a/leraloT NecuaHHKH M apruJ- 
MTbI C KOHKpelluimu c ocTaTKamu -Brahmaites aff. brahma (Forbes), Inocera- 
us sp. nov., Mya sp. 

Ene Jasiee, BHH3 Mo TeyeHuto p. IIpapyli TuxaBasnm (oOHaxKeHHe 2), H CoO- 
TBETCTBEHHO cTpaTHrpaduyuecku BbIe, BbIXOAAT NWecuaHHKH WM apruJVIMTh! C 
3BECTKOBHCTLIMH KOHKPellMAMH, B KOTOPBIX OOHapy2xKeHb! Phyllopachyceras 
p., Inoceramus sp., Trigonia ex gr. subovalis Jimbo, Pecten (Entholium) 
p., Parallelodon sp. u racrpomogul. : 

MM, Hakouel, elle Jasiee, B O6HaxeHHH 1, B TAKHX *Ke apruJiMTaX C H3Be- 
TKOBHCTBIMH KOHKPeluAMM OOHapyxXeHbI octraTKH Brahmaites cf. vishnu (For. 
es), Inoceramus sp. u gp. 

Ilo p. Kuunsasm, B OopToBbix O6HaKeHUAX JOMMHEI, HaOsOMaoTcA Oasab- 
BIe KOHTJIOMepaTbl C’ raJIbKOM TpaHOAMOPHTOBOrO cocTaBa, BbIWe KOTOPbIxX 
exKaT MecuaHHKH H cyla6o JMareHeTH3HpOBaHHble aprusuTbl c ocraTKamu Phyl- 
opachyceras sp., Parallelodon cf. sachalinensis Schmidt u ap. (oOHaxKeHHe 
16 | 

tia II yuacrxe, no p.M. Ynynkun y ycrpa p. Henpoxogumbii, oOHaKaloTca 
€MHO-cepble TYOreHHble NecuaHHKH C MHOFOYHCJIeHHBIMH OCTaTKaMH: B OOHA- 
eHnu 161 u 349 — Kossmaticeras aff. bhavani (Stol.), B o6HaxeHuu 159— 
ef. recurrens (Koss.), Phyllopachyceras sp., Mya sp., Pinna sp. 

Ha III yuacrke, B GacceliHe p. AMbITTHH, B 9PO3HOHHbIX OKHAX, H3-ll0] 
PeTHUHBIX OTJIOXKeHH OOHAKalOTCH KOHTOMepaTbl, WeCuaHHKH UW CJIONCThIC 
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aprMJJIMTbI BepXHeMesoBoro Bospacta. TpeTuuHble OTMOMKeHUA 3aNleraroT MOM 
TH POPUZOHTaIbHO M pe3sKO HecOrJiacHO Ha CHJIbHO MMCOWUMPOBAHHDIX BePpXHE- 
MeJIOBbIX OTJOxKeHHAX. MuTepecHo, 4YTO B NecdaHHKaX BePXHeMeJIOBOH TOJIMIM 
BcTpevaeTesd peKO paccedHHad rasibka ra0OpoufoB, KOTOpble CaraloT KpylHble 
MHTPY3HBHble Tela, OOHaxKaloujueca B IloHTOHelickux ropax. 

-B mecuaHuKaX M B M3BeECTKOBHCTHIX KOHKpellMAX, 3asleraloulux CpeqW BepXx- 
HeMeJIOBLIX aprHJMMTOB, BCTpeyaioTcd: B OOHaxKeHuu 309 Kossmaticeras aff. 
bhavani (Stol.), K. cf. recurrens (Koss.), Trigonia ex gr. subovalis Jimbo, 
Inoceramus sp. indet, Tellina sp., Astarte sp., Mytillus aff. lanceolatus 
Schmidt u Sagenopteris variabilis (Vellen) Velen; 8 o6Haxenunu 401 — Trigo 
nia ex gr. subovalis Jimbo u ap. . 

Ilo mpucyTcTBulo CXOMHbIX (bayH, a Tak2%Ke MO reoJOrHueCKHM YCJIOBMA! 
MOXKHO Mpe\Momaratb, YTO BO BCeX TpeX y4acTKaX pacipocTpaHeHbi O/1M3KH 
M0 BO3pacTy OTJOXKeHUA, KOTOpble HaMH Ha3BaHbl TUXJIABaAMCKOM CBUTOH (1 
p. B. Tuxaapaam). B o6ujux yepTax NOcseMOBaTeJIbHOCTb OTJIOXKeCHUM CBUTH 
MpefcTaBdeTca B CJleqyrouleM BHJle, CHH3y BBepXx: 

1. Kounromeparnl (6a3a buble) C rasIbKOM M BaJlyHaMH PpaHOAHOpUTos, MaJieo- 
30HCKUX MecuaHHKOB, aprusIMTOB M Apyrux Mopoyz. ....... . 200 M 


2. Cma6ocloucTble nmecdaHHKH C MvwlacTaMH aPIHJIJIMTOB, C MU3BeCTKO- 
BUCTLIMM KOHKpeluamu c Neocrioceras cf. spinigerum (Jabe), Trigonié 
ex gr. subovalis Jimbo, Lopatinia kamtshatica (Liver.), Goniomya sp.. 
Natica Sp.tscce .o, 2 8 ep oe hee. le cn lel ca eco a 

3. Cna6oqvareHeTH3HpOBaHHble apYruJiJIMTbl, C H3BECTKOBUCTHIMA KOHKPe: 
wuamu, c Brahmaites brahma (Forbes), Inoceramus sp. nov. (HeCKOJIbKO HOBBI» 
BHIOB), Mya SP. W Pe eae a ee ea eae ee 

4, Ilecuanuku c mpocJIOAMM KOHTsIOMepaTog c Inoceramus sp. nov. (HeECKOJIb 
KO HOBbIX BUfOB), Trigonia ex gr. subovalis Jimbo, Pecten (Entolium) sp. 
TACTPOMOMBT +... \.., ic. a Pulse: sept aelelly eealce a ae uertainas See in en I 

5. IlecuanuKku, nepecsauBatoulueca c CaOoqMareHeTH3HpOBaHHbIMH apry 
Jutamu c Brahmaites cf. vishnu (Forbes), Inoceramus sp. (HecKOJIbKO HOBBI3 
BHJIOB)...0. a ve eek a ees petal. el pdcis | dg ce ue Gt 

O6ulaA MOLWHOCTb CBUTHI NPHOJIM3HTebHO ompesenaetca B 1300 M. 

Jima ompeeseHHA BO3pacTa CBHTbI MOryT CJIyKHTb OOHapy2XKeHHble B ef 
COAX OpraHuyeckHe OcTaTKH. 

' Kak yKa3bIBaslocb, B HavOoJlee HU3KHX TOPH30HTaX CBUTHI, B OOHaKeHuA} 
no pp. Ampirrad wu Masui YnynkuH, oOHapyXeHbl AMMOHUTHI U3 pola Kossma 
ticeras. IIpeqcrasutemu stToro poga u3 IlonTroHelcKux rop ocoOeHHO 6JIM3KI 
K BHjaM, H3BeCTHBIM M3 BepXHeli YacrH rpynnbi TpHynHonosH u us rpynne Apna 
ayp Unguu. Bospacr Bepxuel uactu rpynmb! TpwunvHonomu ompefesserca Kal 
KOHbAK, a rpynnbl Apusadyp — Kak CaHTOH uM KaMMaH. B HOBO CBOAK 
M. Kossmuboua pox Kossmaticeras u, B uacrHocru, Kossmaticeras bhava 
(Stol.), cuHTaercd PYKOBOAAULMM AA KOHbAKCKUX OTMOKeHH Mugun u Mana 
racKapa, HO, KaK yKa3bIBaeTCA, H3BeCTeH HM M3 HUKHero KaMnNaHa Hosokt 3ena 
mau u {Oxuoro Mayarackapa. B cpogke T. Martitymoro (°) orMeyaeTca, 4TO po, 
Kossmaticeras xapakTepu3yeT KOHbAKCKHe WM CaHTOHCKHe OTVJIOKeHHA. 

Takum 06pa30M, HuxKHAA YacTb CBUTbI MOKET ObITb OTHECeHa K KOHbAKY Udi 
caHToHy. Hakonsenue Ooslee BbICOKMX YaCTeli CBUTLI, BEPOATHO, NpOucXO_MM 
B KaMMaHCKHi Bek. OO STOM MOXKHO CYAUTb NO MPHCYTCTBHIO B CJIOAX, 3aslerale 
UMX HECKOJIbKO BbIWe cIoeB c Kossmaticeras,npenerapureneh poxa Brahmaites 
M3BeCTHOrO M3 OTJOKenuA rpynnst! Huxuaa Apuanyp Vagun, rye o6napy xen 
COBMeCTHOe Haxom enue Kossmaticerasu Brahmaites. BumsKoe crparurpacbu 
YecKOe NOO%KeHNe MpecTaBuTeseH STHX ABYX POOB ycTaHaBuBaeTca U 
Tloutoneitckux ropax. B cBa3M c STHM, O4eBUAHO, HY2KHBI KOPPeKTHBbI K CXeM 
sBomouMM cemMelcTBa Kossmaticeratidae, npeqoxexHof T. Matiymoro (°) 
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ecKH — B THXJIABAAHMCKOM CBHTe CKOpee yKa3blBaeT Ha OoJlee MOJIOA0M BOspacT 
noes c Kossmaticeras M, MOoxeT ObITb, HeCKOJIBKO Goulee PeBHUli BO3PacT CJIO- 
Bc Brahmaites, uem 9To rpaxtyetca T. Marilymoro, 4 HMeHHO KaMnaHcKuit usu 
aaCTPUXTCKHH. OTHM HHTePBaJIOM BPeMeHH, T. €. CAHTOH-KaMNaHOM, OUeBH HO, 
meyeT JaTHpOBaTb HM HaKOMNJIeHHe THUXJABAAMCKOM CBUTHI. 

Uro Kacaetca ApYyrux Npelcraputesen PayHbl, OCTaTKM KOTOPbIX OOHapyxKe- 
bl B THXJIABAHMCKOM CBHTe, MOXKHO OTMETHTh, YTO OHH MpelCTaBJIeHbl HOBbIMU 
WflaMM WHOWepaMOB UH ApPyrHX ABYCTBOPOK, a Tak2Ke OCTAaTKaMU IIMPOKO H3Be- 
THEIX Ha JjanbHem Bocroxke Trigonia ex gr. subovalis Jimbo. Stu rpuronun, 
aKUM OOPa30M, 3aHHMMalOT BbICOKOe MOIO%*KeHHE B paspese BepXHero MeJa, UTO 
€ MpOTHBOpeyHT JaHHbIM H 110 CMexKHbIM palioHaM. Ecuim He ucKI0"aTb Ooublok 
Mama30H B BO3pacTe pacipocTpaHeHuA 3STOrTO BHA TPHrOHHH, TO BCe-TaKH 
OHO OTMETHTb HX 3HaYHTeJIbHO OosIee WIMPpOKOe pa3BHTHe HMCHHO B BbICOKUX 
opH30HTax Mewia JlasbHero Boctoka. : 

Tipu Koppeialuu THXAABAAMCKOM CBUTbI C OTJOXKCHHAMM, Pa3BUTbIMHM B CO- 
egquux c IlontonelickuMu ropaMu palioHax, HeOOXOAMMO YUNTHIBATb CBOeObpa- 
we PayHbl, BCTpeyeHHOHM B Hel, H JO CHX NOP, 3a HCKJIOUeHHeM TPHroHHH, He- 
OTOPbIX HHOWepamos H Parallelodon, He ycraHoBseHHOH Ha Kamuatke, Bocrou- 
oM modepexbe IlenxxuHckoH ryObl, AHambIpe u B palione OyxTb! Yroubunoli. 
acJly2KUBaeT TaKKe BHUMAHHA WM TO OOCTOATENLCTBO, YTO 9TA CBHTAa 3asleraerT 
la PeBHHX OTJIOXKeHHAX C Pa3MbIBOM HM pe3KO HecorviacHo. B nopsyKe mper- 
(OJOXKCHUA MOXHO BbICKaZaTbCH O CHMHXPOHHOCTH THXJIABAAMCKOM CBUTbI C 
poueHcKoH cepuel CaxasmuHa. 

B BepXHeMeJIOBbIX OTJIOXKEHHAX BOCTOUHOrO NoOepexba [lenxKuHcKO ryOpl 
‘CTAHOBJICHbI [Be TOV KOHTsOMepaToB. Han6ouee ApeBHue M3 HHX 3asleraroT 
} OCHOBaAHHH CeHOMaHCKHX OTJIOKeHHU, ApyrHe — B OCHOBaHHH CeBOHCKHX, 
{ B TOM 4Hcle THXJABaAMCKOH CBUTbI. CeHoMaHCKHe KOHTJIOMepaTbl He pacnpo- 
TpaHAlOTCA OT NOGepexKbA MOpA Jasiee BepxoBbeB Pp. KapMaJIMBaxiM, a CeHOH- 
KHe Oa3aJIbHble KOHTJIOMepaTbl MAKCHMaJIbHO pagBuTb! B [lonToHelickux ropax, 
', @. B HaHOOJIbilleM YaJleHHH OT cOBpeMeHHOro Gepera mops (oT IleHxKuHcKOLi 
yOut). 

SHaUHTeIbHaA MOULHOCTb 6a3aJIbHbIX KOH JIOMepaTOB THXJIABAAMCKOH CBHTbI 
[ HaIMuve B HAX KPYMHbIX BayHOB U rvIbIO yKa3bIBaloT Ha TO, 4TO IlonToHeli- 
KHe FOpbl B CeHOHE BXOMUIN B COCTaB FHpJIAHbI OCTPOBOB, Ha KOTOPyio HacTy- 
[aslO Mope, H, TaKMM OOpa30M, OYeBMAHO, 4YTO BepXHeMeJIOBaA TpaHcrpeccua, 
[avaBlulaAicA B CeHOMaHe, HOCTeMeHHO HapacTaJia H MaKCHMaJIbHO pacipoctpa- 
IdJIaCb B CeHOHEe. 

B cBa3H C HeCOracHbIM 3aJleraHHeM THXJIABAaAMCKOH CBHTbI Ha MaJIeO3OHCKHX 
THOMKECHUAX CJlelyeT OTMETHTb CBOeOOpasHe COCTaBa TaJIbKH KOHIJIOMepaToB, 
YULECTBeEHHO COCTOAIeH M3 rpaHOAMOpHTOB, Hurge He OOHAPyKuBaloulMXxcA B 
TOM palioHe, HO BbICOKaH CTeleHb KOHTaKTOBOrO MeTaMOp@H3Ma BepXHena- 
[eOS3OHCKHX OTJIOXKeHHU Y KOHTAaKTa C Oa3aJIbHbIMH KOHIIOMepaTaMH BepxXHero 
(ena, B palione pp. Xaputoua u IIpasoro TuxaBaiM, BOSMOX%KHO, OObACHAeTCA 
HepeHHeM HMeHHO STHX TpabhoOdMopuToB. CyA we MO OTCYTCTBUIO rpaHuTOUT- 
IX TaJieK B KOHTIOMepaTaX BaJlaHXKMHCKO"O H allT-aslbOcKoro BOspacTa B 39TOM 
aHOHe, MOXKHO MpeNOJOKUTb, YTO BHeApeHve MHTPY3HH rpaHOAMOPHTOB cBA- 
aHo c MpelBepxHeMeJOBol (basoH cKJaquaTocrH. 


Bcecor3Hblii Hay4HO-HcceqoOBaTebCKHH Tloctynuso 
reosorHuecKHlt MHCTHTYT, 19 XII 1956 
Cepepo-BocTouHoe reomornyeckoe yipapsenne 
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Jloxnaygn AkayeMHm Hayk CEeGe 
4957. Tom 116, Ne 3 


rEOJIOr HS 


Cc. M. KOPEHEBCKHH 


O ®ALLMAX, KAJIMEHOCHOCTH H BOPOHOCHOCTH FAJIOFEHHOrO} 


' 


KYHPYPA MPHKACNHHACKOM HH3MEHHOCTH, AKTIOBMHCKOLO, § 
YKAJIOBCKOrO WH BAUIKMPCKOrO NPHYPAJIbA | 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 11 ill 1957) 


Visyuenue rasioreHHbix oTIOxKeHMIi Ha yKasaHHoO TeppuTOpHH JO cHX MG) 
B OCHOBHOM OrpaHH4HBaJlOCcb OKOHTYPHBaHHeM MJOWaqH paclpocrpaHeHHA Cosel 
HW BbIACHeEHHEM XapakTepa HX pa3pe30B B HeKOTOPbIX COJIAHbIX CTPYKTyparl 
NOMbITKH BbIACJeCHHA pasIHUAbIX PalHH NpeANPHHUMAJMCh JIMWb Ha HeOOJIbIU) 
ee yuacrkax (’, !’). B usyyaBuiMxca PraJIOreHHbIX paspe3ax OOsbUIOe MeCTO 0% 
BOJMJIOCb MOKPOBHbIM THICO-aHTHAPHTOBLIM KOMIJI€KCaM, KOTOpble CJieqOBas 
paccMaTpHBaTb Oco6o, Kak POPpMMpOBaBIUHecA yxKe B yCJOBMAX OOMLerO Pal} 
COsOHeHHA GOacceliHa, aMeCTaMU JlaxKe ABJIAOULMeECA THMepreHHbIMH OOpa3oBi) 
Husmu. Tlopoh mpeyBesMuHBaacb POJIb BHYTPHPOPMAalWMOHHEIX TeppHreHH() 
KapOoHaTHO-aHrHApHTOBEIx nayek. TloceqHHe TONbKO Ha Nepudepuu cosepoji 
Horo OacceliHa, B YCJIOBHAX BJIMAHHA MeCTHBIX (aKTOPOB paccoJIOHeHHA, MOTI 
co3qaBaTb mecTpoTy (daliuii, Tora Kak B efo WeHTpaJIbHOM uacTH OHM CopMr} 
pOBaJIHCb Oovlee WIM MeHee perHOHaJIbHO B NepHosb OOuLero paccosoHeHUA Ga‘) 
ceiiHa. Jia tbalMabHOrO aHaJlu3a HEOCTaTOUHO HCHOJIb30BaNOCb HaJIHUNe B CC 
JAHOH TONE COseH pa3JIMYHOrO COCTaBa, KOTOPble, BbiNawaA BOMNpeyeseHHO} 
MOCM€MOBaTeJbHOCTH M3 palbl, MOryT M NO MowaqHw xopomo onpenenat 
ragloreHuble (pallu. Hakouell, B noceqHue rob NOJYYeHbI HOBbIe JaHHble I 
nosHaHHA dalluH KyHrypa (7,4, ™, 1°). 

KynrypckKhe OTJIOKeHHA YKa3aHHOH TePpHTOPHU B OCHOBHOM TipescTaBJeHk 
TommjeH KaMeHHOH cou. B mouse, KpoBsie H, B MeHblUeH cTeneHu, BHYTP 
ee BCTPeualoTcd MauKW aHIHAPUTOBLIX, Pee KapOOHATHO-IMHUCTHIX NOpos! 
Ha nepud@epuu sTOM TeppHTOPpHM yMeHbIaeTCA MOLLHOCTb KYHrYPCKHX OTJC 
*%KEHHH, B paspese NocTeneHHO UcuesaeT rasHT HM pacTeT cofepxKaHue Kap6c 
HaTHO-rIMHMCTOrO MaTepHasia. Baarowaps STOMY MO2KHO BBIJeIATb KpaeBbr 
(balun OacceiHa — TeppureHHyto, KapOoHaTHy}lo, CysbdaTHylo UM cMellaH 
Hbl€, a TaK2Ke BHYTPeHHHe (COOCTBEHHO raJloreHHble)— rasUTOBYIO, C NoMrasH 
TOM, C CyJIbaTOM HaTPUA, C CHJIbBHHHTOM, C CHJIbBHHUTOM WM KapHasHTOM* 

Kpaesbie (alluu KyHrypa Ha BocToKe, 1ro-BocTokKe u wre IIpuxacnuiicKo 
BMaQHHbl MNMPeMCTAaBJeHbl MPeHMYIleCTBeHHO TeppHreHHO-KapOoHaTHO-cyJE 
(baTHBIMH OTJOwKeHHAMH (puc. 1). Bocrounee AxtioOuHcKa B CTpyKTypax CHE 
taca (1450 m), AnekcaHgposxu (740 m) 1 Bopauucxoli (140 m) onu mpenctrapnen 
mepeClaHBaHHeM Te€CUaHHKOB, aprHJJIMTOB, Mepresyiel, H3BeECTHAKOB C JOWIC 
MUTaMM M aHruApuToB. SanaqHee—B ctpyKTypax Jj«Kycp, Ta6anTana nu ce 
BepOo-3allayHee KYBHrYP MpelcTaBsieH y2Ke NOUTH HallesIO KAMeCHHOHM COMbIO UH ak 
THIPHTOM. 

lOxuee p. OmOpl (Tyrapakuan) B cKBaxuHe 5 (!) kyHryp npeqctapnen pu 
MHMUHO YepeyIOUMMHCH NadKaMH aHIrHApuTa, YePHbIX TMH M MecuanuKos. Ce 
BepHee, K Kapauynrysy, oH coxKeH yxKe rMncaMH MH aHrMApUTaMU c penKuM 


* wo 
nt B year ony6uKoBaHHoi crate IO. M. Bacusmbespa (”) Takxe oxapakTepH3oBaH 
ONbKO Kpaepble (alluH KyHlypa JaHHol TeppuTopun, Torga Ka | 
K BHYTPeHHHe er - 
XKHeMY He ObIVIM pacueHeHBl. fa oe 
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IpocOAMH H NadKaMH KaMeHHOH COJIH HW TeppHreHHO-cysb(aTHbIX nopog. B paii- 
He Actpaxanu (11) Huxnne 68 m Kpaesoli (balluu KyHrypa COxKeHbI aHTULpH- 
aM C MPUMEChIO AOJIOMUTa HU TIMI HM ABYMA NaukaMH aHrHApPUuTH3HpOBaHHbIX 
eprewed HW apruJIMTOB, a BepxHue 421 M— aneBp¥TOBLIMH CJIOJMCTBIMN ap- 


HAJHTAMH C KaJIBUHTOM H JOJIOMHTOM HM IIMHMCTO-aHrHApuTO-cuepHTOBLIMU 
opoyamn. 
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Puc. 1, Cxema pactipocTpaHenua TasorenHbix gauuh KyHrypa IIpukacnulickok pnaguub 
Wu Wpuseraiounx yuactkos IIpeqypanbckoro mpornOa (Coctasun C. M. Kopenescxnit, 1956 r.). 
Kpaespble gmawuu: J —KapOonaTHad, 2— JONOMMT-aHrHLpHToBas, 3 — cyabdaTHO- 
KapOonaTHO-TeppHreHHan, 4—TruMmco-aHTH{pMToBat#; BHYTpeHHHe hbauunun: § — 
MpeHMylecTBeHHO CovleHocHaa, 6 — ToNMranHtT-rasuTOBadA, 7 — CHJIbBHHUT-raJMTOBad, & — 
CHJIBBHHHT-KapHaJIMT-rasHTOBaA c OopaTamn, 9 — NpeNONORUTEMbHO CHJIbBUHHT-Kap HaJJUT- 
ramutTopaa, 1/0 — rauiuTopad Cc cybdaToM HAaTPHA; COMAHbBLE CTPyYKTY pb: J] —cno- 
X%KeHHbI€ KaMe€HHOH combio, 12 —cC NOMMraNHTOBBIMH 3anexKaMH, /3—cC CHbBMHATOBbIME 
ganexkamu, /4—C CHJLBHMHHTOBBIMH HW KapHaJWIMTOBbIMH 8aiexamuN, 15 — c 3anexKaMu CyJb- 
ata natTpua; 16 — 3anexu Copatos, 17 — Bkpanwennbie OopaTh, /&8 — Hanwune MoBbILWeH- 
THEIX COepKaHHH KasHA B pane osep H KepHe COMAHBIX NopoR 


3anamHee CrasMurpaywa HW2KHAA MepMb BbIKJIMHMBaeTcA. TOxHee CraJinH- 
rpafa — K 3aNaly OT COJIAHOKYMOJbHOrO palioHa, BLIABJIEHHOTO Ha mpaBobe- 
pexbe Bosru,— XapakTep KpaeBbix (allu KyHrypa HeaceH. OcTdeTca TakxKe 
He PpeleCHHBbIM BOMpPOC O HaJIHYMM Ha 9TOM YUaCTKe CBA3H HMKHEMePMCKHX Coue- 
poqHprx GacceitHop IJpuKxacnusa u JlonOacca (*). B patione Kampnuuna u Huko- 
jaeBpcKou y 3alaqHoro Gopta BnaqMHbl KyHryp UpecTaBJeH B OCHOBHOM rumco- 
AHTMJPHTOBbIMM Noposamu. Sanauee, B palione Ymera (°, 1°), OH cO*KeH yxeE 
MOJIOMUTAMM MW aHrMApHTaMH C MpocJOAMH TMH (382 M): elle Jasiee, B palone 
Kopo6KoB,— JOJIOMMTH3HPOBaHHbIMH 3BeCTHAKAMH M KpaCHO-OypbIMM TJIH- - 
HaMH C H3BeCTHAKAaMH UM aHTuApuTamu (115—145 m). 

Mexyy Kpacupm Kytom u Popubim mepmckve rulcbl OOHapyxKeunbl B XyTop- 
-KuX, PoBeHCKOM HM JIPyrUX KYMOJOBUAHEIX NoqHATHAX. Y CapaToBa nepMcKue 
TIOXKeHHA oOTcyTcTBy1oT. Ha cepepe Mexy OsuHKamu Xu [lyrayespm sHH3bI 
‘HIICO-@HTHIPHTOBbIX MOpom BeTpeyeHbl GOypenuem Ha Kvimutesckom un Paxma- 
1OBCKOM TlOJHATHAX. CeBpepHee sHHUU YpasbckK—UkaJloB coOcTBerino rasiorex- 
ible OTJOXKCHUA BIAIMHbI A3bIKOOOPa3HO 3axOAAT Ha TEPPHTOPHIO CKOHA NNaT- 
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tbopMbl. OG 9TOM CBHeTeMLCTBYeT HasMuMe TOI (375 M) KyHrypCKUXx THMCO# 
4 JIOOMUTOB C KaMeHHOii coubio B Copounncke. B Uamaesckom pakoue (1O2KHE: 
KyiiOpuuesa) KyHrypcKHe OTJOx*KeHUA (65 M). 10 ®. H. Eqdumosy npecraBeHx 
6peKYHeBHHEIMA M KaBePHOSHBIMH U3BeCTHAKaMH. BocTounee KyitOpresy 
(Byrypycsian, CyaTanrysi0oBo) OHM CJIO%KeHbI B OCHOBHOM JOJIOMUT-aHruypy) 
TOBLIMH Mopogamu (260% 300M), qanee, B [lokpoBke — rumco-aHru{pHTOBbIM 
nopogamu (400 m). . 
@opmupoBaHHe Ha BOCTOKe, 10ro-BOCTOKe HM tore BMaHHbl cysbpaTHo-Te 
pUreHHOli KpaeBoli talHu, BAAMMO, CBA3AHO C OM30CTbIO STON YacTH OacceHHy 
K Ypasy, MyrogxkapaM HM MOJHATHIO, OKOHTYPMBaBIWeMy BNaMHy Ha tre 
Ha cespepe BMaqHHbI COMAHbIC OTJIOXKCHUA MOCTeMeHHO *aluabHO 3aMelalorc; 
aHrHApuTaMu uM fasee K Byrypycaany u Cyranrysopy — Jonomuramu. Teri 
PHreHHOrO MaTepHadia 3fecb MaJIO, Tak Kak 9Ta TeppHTOpHA Obla yNaseHa Of 
oOsacTH CHOca H MO Hef OCYIMeCTBIAJICA TpaH3HT paCccOJIOB B 1O%KHOM HalpaBuJe 
HMM, HX MeTaMOpdu3alua HW MOHACHINLeHHe. q 
B Baukupcxom, Ukanoscxom u AxtioOuucKkom IIpuypadbe c KpaeBbIM, 
cyb(baTHO-TeppHreHHbIMM (cballMAMM KOHTaKTHpyeT dalluaA, mpescTaBleHHa 
KaMeHHOM COuIbIO C MayKaMH aHrMApuTOB, Ha pAye yuactTKos (j1p-BuuiKayar 
Kauposka, Hexuyka, Kpacuoapxa, )KusauKa, [lerponapsopKa) BKJIOUAalG 
leit ryCTy!0 BKPallIeHHOCTb WJM 3aexKU MOMraMTOBOH Noposge (*, 7, 1%). Om 
Hee NOomMrasMTOBad Mopoya BcTpeyeHa B Ame-byaKke. Ota NOJMraMT-raJUTC 
Bad (palldA BO3MOXKHO MpOMosKaeTCA BAO toro-BOCTOUHOrO OopTa BNaMHbl J 
Kaparoua, re B oOpa3ilax 43 commHOH TomMH A. A. Ap»xemcKum oOHapy2KeHy 
BKpallJieHHOCTb NowurasutTa. Ha ceBepe BuaMHbl NOJIMraJIMT BCTPeyeH TOJIbKI 
Bp O3sHHKax, IpH4¥eM B KOMIMJeKce C APyrMMH KaJIMHHbIMH couAMH. Ha 3anapy 
BIaWHbI pasOypeHHble NO CHX NOP COJIAHbIC CTPYKTYPbi OKa3aJIHCb B OCHOBHO! 
CJIOXKCHHBIMM KaMeHHOH coslbio (KpacHoapMelickaan, Asrup, OubToH, Backy 
yak, Asay). B Asrupe u O3HHKax BCTPe4eHbI 3aJIeKH CYJIbMaTHbIX COeH, CC 
OTBeTCTBEHHO TeHapAMTa H KaHHuTAa. BO3MOKHO, 9TO CBA3aHO C HeOOJIbIIHM NIC} 
crymleHveM Ha JaHHbIX y4uacTKaX KYHTrypcKoro GOacceiiHa TeppHreHHoro mares 
pHasia, MeTaMopdu3yloulad pOwlb KOTOPOFO B BOCTOUHOH ero OKPavHe NPHBOAMMA 
K BbiflaweHuio SO) B Bue MouMrasura. 
B soctouHont uactu [IpuKacnutickoli BMaqHHbl, elle B Nove pasBuTHA Nomura’ 
JHUT-rasHTOBOH (alu, MecTaMH (B BEPXHHX YacTAX pa3spe3a) NOABJIAeETCH NpUMeC: 
(Hexuuka) HIM 3atexku (KunauKa) cubBuHHTa. B BamwkupcKom IIpuypaampi 
or CrepmutaMaka K CrepsMOalleBy MOMMraHTbl CMCHAIOTCA 3aJlexKaMU CHJIb 
BUHHTa. QToro xe cielyeT ORKNAaTb U B UKanoBcKom [Ipnypawbe, rye, Kpom) 
Hexunkn, B lnenke napayy c nomuranutom (°) scrpeyeH cubBuHUT (epacn 
MoBa). B TemupcKkom paiione B Ante-Byvake, re pasBuTbI NOJIMraJMTbI, MeCTaM!I 
NOABJAeTCA CHJIbBMHUT. TloOnusoctu B Ax-JKape cofepmxaHue nomMranuTi 
yMeHbulaeTCA WH HapAMy C CHIbBHHUTOM y2Ke NOABIAeTCA KapHasUT. 
Jjanee K IWleHTpy BNaJ4HbI CHIbBHHHT-rasuToBad cballMa CMeHAeTCA KapHaw 
JIMT-CHIbBHHUT-raMTOBOH, HO JIMHHA UX pa3ela HaMeyaeTCA TOJIbKO B OT 
Je@IbHBIX MyHKTax. B JOxHOH OMOe MNOWatb pasBHTHA CHbBUHUT-ralH 
TOBOH (pallu OOOsHayaeTcA OlarofapA HaMUHIO CHIBBHHUTOB B Caru3e, MpHCyT 
crsuio KCl no H. MW. Bysnosy (®)— serpyxtypax Axat-Kyab, Buc-Bymox 1 
lickuue, a no A. A. Ypanopy — u B ctpyxtypax JJoccopa u Baiiuyuaca. To 
BbILMeHHOe CofepxKaHne K ormeyeno ('*) Takxxe B O3epax sTOrO paliona (AKaT. 
Kya, Mcxune u ap.). K sanaqy cuabpunut u3zBected u B Hoso6oraTuncKe 
CepepHee Caru3a, ye B MakatcKoll crpyKType, Hapayy ¢ CHAbBMHUTON 
BCTPeueHbl KapHaJJIMTOBble 3asiexn ('). Janee k cepepy, B Muzepe, Kanniiunn 
couH (°°) MipeycTaBJeHbI CHJIbBHHHTOM HM pexke — KapHaNMMTOBOH noponod 
a TakoKe KaMHUTOBO H OuwoduToBoH nopogamu. Eure cepepHee, B Uenkape 
HapAaAy C CHJIbBHHHTOM BCTPeYeHbI MOMIHbIe 3aJle%KH KaPHaJJIMTOBON Nopospl 
Ete Haslee, B O3HHKaX, BCTPeueH TOT 2Ke KOMIVIeKC KaJIMMHBIX Cone, uTo u B Mn 
Aepe, TOMbKO B Me€HbIUMX CKOTNeHHAX (*). Takum O6pa30M, MoxKHO mpemnosa 
raTb YTO KapHaJWIMT-CHIbBHHUT-raJIMTOBad (balluA pasBuTa or Makata Ha tore 
yo Vugepa u Uenxapa B nentpe u yo OsuHoK na cepepe. Ha Bo3MO%KHOCT! 
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a3sBUTHA 9TOH allMu K 3anayy B HanpaBsenuu ByrytcKou crpyxKtypsi, Avexk- 
aHapoBa-l’aa, HopokasaHKu, a MOxeT ObITb M ObTOHA (?) KOCBEHHO MOKeT yKa- 
bIBaTb MOBbILMeHHOe COJep Kane KaJIUA, AMeCTAMH H MarHHa B osepax B. Coxppi, 
pas-Tio6e-cop, Apau-cop u Omptou. B BocTouHOM HampaBJeHHu OHA MOET 
pogomxateca oT MHepa yepes Kapa-Tio6eB Hanpapsenun Ax-J[xKapa, rye u3- 
eCTHbI KaPHaJVJIUTOBbIe 3aJlexKH. 

YuuTbIBad reopusnyeckne AaHHble O rilyOuHax 3aneraHusA MofcomeBoro (pyH- 
aMeHTa, JocTHratoux B Mufepe 8,9 km uB Uenkape 10 km (?), MoxHO CUNTATb 
TH yuacTKH BMaqMHbl HavOoslee ry6oko mpornyTpimu. Hamwuve sp Uenxape 
MOWHbIX KaPHaJIIMTOBbIX 3aJle%Kell CBHJETEILCTBYeT O TOM, YTO STOT yuaCTOK 
axke Oovlee MaOuseH, vem Mugepcxnit. B cBxa3u c 3THM BbIleyKasaHHan tbaunsa 
O*KeT PacMpocTpaHsATEcA elle Aaee B HanpaBseHuH Mneuka nu Uxasosa. 

PaccMOTpuM BoMpoc 0 XapakTepe OOPOHOCHOCTH PasJIMYHBIX rasIOreHHBIX (pa- 
ua [Ipukacnuiickoh Biaqunbi u Iipuypamps. Jlo cux nop mpombliusenupie 3a- 
hex OOpaTOB B COJAHOM TOILE HM NOKPOBHHIX rulcax Ob OOHAPy2KeHbl 3/ecb 
OJIbKO B lipeeax pa3BUTHA KapHaJJIMT-CHIbBUHHT-rasuTOBOK cbaiun B Mupepe 
Ueskape, T. €. B HavGoulee MpOrHyTbIxX yuacTKax Oaccelina. )KemBaku, rHe3fia 
IIpOXKUJIKM OOpaTOB H3BeCTHbI B COJIAHOH Tome cTpyktyp Hexuukn, JKyax- 
w0e, Kpachoapxu, Mneuxa, 7Kuaauxu u Ax-J[Kapa Ha BOCTOUHOH OKpaHHe 
acceiHa, O13 TpaHHUbl CHIbBHHUT-FraUTOBOM HM MOMMraNMT-rasIMTOBOH bani. 
aKOHEll, B Moposax KpaeBblx (ballu KYHrypa Tak2Ke MeCTaMH OTMe¥eHO IIpPHcyT- 
TBHe paccesHHoro Oopa. B runcax Huxuero SaBommxkpa (Kamenupili Jom, Ba- 
paOaumua Ilonaua, Boquuo, Anexceepxa), no T. 1. Bopogaesy u K. 3. Cyxo- 
80H, COJep2xKaHue Oopa JocturaeT cOTHIX Joel mpomeHta. Hamuune Gosmee olly- 
THMBIX KOJIHYeCTB B.O; (0,6—0,9%) B Buye rufpoOopaluTa oTMeyeHO B aHrHd- 
putax Ynera (°). OTH WaHHbIe HHTepeCHbI NOTOMY, YTO B COMAHBIX CTPyKTypax 
MpHBOJOKCKOH wacTH BMalWHbl *esBakH OopaTOB JO CHX MOP M3BECTHHI JIMLLJb 
iB Asrupe, rae BcTpeyeHbl TakxKe 3alexKH TeHapmuta.. KceTaTu, 3anayHee 
[pukacnua, B Aptemopckom paiione JlonGacca E. K. Jla3apenxo (!*) B rumcax 
(Md TOxKe B accOlMaluH Cc MHpaOUJIMTOM H TeHapAUTOM) Tak?Ke OOHAPYyKeHb! JIMH- 
3b OOPOHATPOKaJIbIUMTAa, a B PYAHHYHHIX BOAax — oO 0,089 r/n Oopa. 

B 1955 r. B KpaeBoii KapO6oHaTHO-TeppureHHol cbalun ceBepHee AKTIOOHH- 
cka VM. V1. 3a60mukuM B necuaHuKax, rivHax, Meprewax H M3BecTHAKaXx AJieK- 
CaHJpOBCKOrO yuacTKa, MpaBla, Ha OCHOBAHHH CIeKTPaJIbHbIX aHaJH30B, 06- 
Hapy2KeHo coylepxKanue BO, oT THICAUHEIX NOME mpowenta Jo 3,2%. Ec Cop 
OTularaJica B KpaeBbIx cballuax OacceliHa, TO ecTeCTBeHHO, UTO OH B elle OOMbIUUX, 
KOJIMUCCTBAX MOF HaKallJIMBaTbCA MPH CakKe COJAHbIX OTJIOMKeHUl HU OCOGeHHO 
B HavOonee JaOusbHbIx yuactKax IIpukacnulicKoH BiaMHBI. . 

CocTaBjleHHad CxeMa pacipocTpaHeHHA raJioreHHbIxX (alu KyHrypa MOxXerT 
ObITh HCMOMb3O0BaHAa JIA NO3HAaHHA YCJOBMM POPMHPOBaHUA FasOreHHOrO KOMII~ 
JeKca UW MPOrHO3MPOBaHHA Msowlayeli WA MOMCKOB oOnpeyeJIeHHbIX KOMIMVJIe- 
KCOB 3aJlexKeli KaJIMHMHBbIX COel, a TakxKe H OoparTos. 


Bcecow3Hblli HayuHO-HCCIeLOBaTeIbCKUit ' Tlocrynu0 
HHCTHTYT Trasypruu 25 II 1957 
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Jloxnann Axkagemun nayx CCCP 
1957. Tom 116, Ne 3 


TrEOJIOrH A 


r. MOOP 


)KWJIDHbIE WEJIOUHbIE BASAJIbTOWAbl H3 CEBEPHOM OKPAHHBI} 
CHBUMPCKOM MJIAT®OPMbI (HOPHJIbCKHH PAHO) 


(ITpedcmasaexno axademuxom JI. C. Kopacurnckum 80 IIT 1957) 
3a nocuegqHHe Tosh mpH pa3sBeyKe HopuspcKoro MeHO-HUKeJIeBOro MeCTO:| 
pox eHuA, pacmosiox*KeHHoro K BOCTOKY OT HH30BbeB p. Enuces nog 70° c. Wl. 
ObIM OOHAPyKeHbI XVII WENOUHEIX Oa3aJIbTOHJOB, PaHee He H3BeCTHbIX E| 
mpefedax cepepo-3alamqvoli okpauHb! Cu6upckol natdopmbl. Haxogku m0M06-) 
HbIX MOPOA, HeCMOTPA Ha OFpaHHYeHHble MaCUiTaObl HX Pa3sBHTHA, MMeIOT IIPHH-} 
IMMMaJIbHOe 3HaveHHe, MOCKOJIbKY OHM YKa3bIBalOT Ha HaJIMuHe B STOM UacTH 
Cu6upckol naTpopMeHHOl O6slacTH WleJIOUHBIX MarMaTH¥eCKHX MpPOABJIeHHH 
HM Ha BO3MO%KHY!IO CBA3b MOCJIeHUX C TpannoBbIM BYJIKaHH3MOM. Kak H3BeCTHO,| 
6IH3KHe 10 MHHepasIorH4ecKOMYy cOcTaBy H XHMH3MYy NOpOAbl WHMpOKO pacnpo- 
CTPpaHeHbl B HHXXHeM Te4yeHHH p. Kory, rye OHH BXOAAT B COCTaB WeOUHOrO 
MarMaTHY¥ecKOro KOMIWIeKca CeBepHOH OKPaHHbl Cu6upcKkol mulaTdopMbl. 7 
Ulesounbie 6a3aIbTOMAbI OblIM BCTpeyeHbl B OYpOBbIX CKBaxKHHaX, MpokReH 
HbIX B 1OX%KHOH uacTH Hopusbckoro MecTopoxKjeHua. CyiA M0 KepHy, OHH Claraio 
MaJiomoulHble (0 0,20—0,30 M) KpyTomayaroulve HU MacTOBble %KUJIbI, 3aJlerato-| 
ijve B MecuaHHKaX, OTHOCAMMXCA K HUKHeH, cmaOoyrJieHOCHOM uacTH TYH-i 
ryccKoH CBUTbI, WaTHpyeMoH HMW2xKHeH MepMbio. MMerollMecaA B pacnopsKeHHuhi 
aBTOpa STHX CTPOK OOPa3ilbl AKHJIbHbIX ULeJIOUHbIX Oa3aJIbTOHOB MpOUCXOLAT 
M3 JIByX OypOBbIX CKBaXKHH H OTHOCATCA K rutyOuHaM OT 300 Jo 525M oT AHeBHON' 
MOBEPXHOCTH; MOXHO JYMaTb, YTO JaJlbHelliMe reooro-pa3sBeJOuHbie padorsi) 
JOCTaBAT OHOJHHTeJIbHbIM MaTepHadl B OTHOLICHHH WeOUHbIX MarmMaTHue-} 
CKHX posBseHuh Hopuspeka. 

MakpockonuyecKH UeOuHble OazabTOHAbI MpeAcTaBJIAIOT Me30KpaToBble 
MOPOAb C MHOFOYHCJICHHbIMH MOPPHPOBbIMH BbIAeJICHHAMH CJIONbI, UTO MO3B0-: 
JAeT NePKO OTMM4AaTb UX OT TPallloB, WHPOKO pasBUTbIX B Hopusbckom patione.} 
Mukpockonueckoe H3y4eHHe NOKa3bIBaeT, UTO OHH OJIM2Ke BCerO CTOAT K yauH-| 
THTaM HJM aJIbHeEHTONONOOHbIM NOpOLaM, OTIMYaACb OT THIMMUHbIX aJIbHeHTOB OT- 
CYTCTBHeM MeJIMMuTa. CrpykTypa 9TUX NMopox nopduposas. | 

Kpynupie (40 1 MM) cbeHoOKpucTbI CrOxKeHbI (bMoronuToM; MHOra OHH O6Ha-, 
PYKUBAaIOT 3OHAJIbHOe paciipefeseHue OKpacku — Ooslee rycTy!o Ha Mepude-' 
PHH; Mleoxpou3m cma6bii, no Ng cBeTO-opaHKeBaA OKpacka, no N,— OneqHO- 
*KeNTAaA, MOUTH Oecl{BeTHad; MOKa3aTeb Mpetomienua Vy = Nm— 1,591-+0,002, | 
N,=1,558+-0,002, sro orseuaer cocrasy: 72% daoronuta, 13% uctoHuta,: 
13% aHHura u 2% cuepodusnuta usm (c yueToM OKHCHOKeesuCTOrO KOM- 
MoHeHTa) — 85% dsoronuta, 8% menufomenana u 7% oKkcusenuqoMenana. 

OcHoBHasd Macca HieIOUHBIX 6a3abTOHAOB OOpa3z0BaHa HetbeJIMHOM, B OovIb- 
lleH YaCTH peBpallleHHBIM B HaTPOJMT, MeJIKUMM TacTHHKamu cbsoromnta, 
MpH3MaMH W MSOMeTPHUHBIMH 3epHaMH allaTHTa, KaJIbILMTOM; B BUJe He3HayHTeb- 
HOH MPHMeCH OTMeUaIOTCA MeJIKHe UAMOMOP(Hble KPUCTaJbI MepOBcKuTa 4H, 
BO3MOX%KHO, WupKoHa. HekoTopble mpescraBuTesM 3THX MOpod cosepxarT B 3a- 
Me€THOM KOJIM4eCTBE Le OUHyI0 POrOByl0 OOMaHKY, OOPasyIOULy10 TOHKHe MpH3Mbl, 
a TaKxKe MCJIbYaMIMe HTIbl, 3akJIOUeCHHbIe B HedemMHe. Cyfa no onruue- 
CKMM JaHHbIM (cNV,=24°, Ooo, OTpulaTeAbHbIMi yroul. onTH4yecKux ocelt, 
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g =1,688+-0,002, acubiii nueoxpousm; no NV, —TeMHO-seJleHad oKpacKa, M10 
g —OOJlee CBeTJIaH, CHPeHeBO-3e/leHad), pOroBad OOMaHKa MpHnadexutT apdel- 
HuTy. Hakouell,saclyxXuBaeT BHUMaHHA HaJiM4He BTOPHUHOLO KBaplla, Cylarato- 
erO TOHKHe KMJIKH HJM BbINOJIHSIOULero MewIKHe mosocTH. 

B npeyenax Cu6upceKolt naarcdopmbl aHasioraMM WeOUHbIX 6a3abTOH OB 
OPHJIbCKa ABJIAIOTCA aJIbHeEHTONOAOOHHIe NOpoAbl HuxKHero TeyeHuA p. Kory 
p. Bepxuet Talimprppi. Onn cularaior MasiomMoujHbIe (I—2 mM, pemKo Goutee), 
PTHKaJIbHbIe M KPyTOMaarolllue AUJI_HbIe Tela, KOTOpPble 3aJleraioT B TepM- 
KUX YIJICHOCHDHIX OTJIOXKCHHAX WIM MpPOpbIBalOT JaBOBble MOKPOBbI, CsIO%KeHHbIe 


wav Oulure ne ame 


FeO, FeO 


- 


MgO |MnO| CaO |Na,O| K,O HO}! 6S 


TiOg | AlzO; 


P20,;| H2,0+ 


41,52) 1,63 | 11,43} 2,70 |5,73} 8,64 |0,15| 11,08 |0,68| 4,68 |1,06} 10,21} — | 99,79 
34,81] 2,40 | 12,59] 7,17 [5,28] 15,58 j0, 15) 11,17 |0,68) 3,14 | — | 4,88/1,48] 99,65 
{36,40 | 0,42 | 12,94] 8,27 |4,59) 11,44] — | 14,46 0,97] 3,01 |1,04) 2,26; —| — 


 IIpumeuanne. B ras. 1 uw 2 o6pasey Ne 1 — wenownok Oasanproug us Hopuap- 
a, Ne 2—ampuent c p. B. Tatimpippl, Ne 3 — yauntur. 


—  * Cpequue no JIoan. 


cebeJIMHOBbIMH Oa3asbTaMu. Ilo MHHepaJioruyecKoMy cOcTaBYy OHH 61MxKe BCero 
TBeUaIOT YaUMTHTaM; HaJMuNe B HeKOTOPHIX H3 HHX MeJIMJMTAa, MOJIHOCTbIO 
ipeBpallleHHOTO B WeOOJVJIHT, NO3BOJIAe€T Ha3BaTb UX aJIbHeHTaMu. CrpyKrTypa 
THX NOpok nopdupoBpas, PeHOKPHCTHI MpelcTaBJieHbl (MOrOMHTOM U 3HaUH- 
eIbHO pe2ke OJIMBHHOM; BKpallJIeHHHKM MepBoro H3 STHX MHHEePpaJIOB HepeyKo 
OHAJIbHbI, C Coulee rycTO OKpallleHHOH nepudepHel; B OTJeJIbHbIX CJIyYaAHX B 
‘paax (AOTONUTOBLIX MaCTHHOK HaGwOfaeTcA OOpaTHad cxema aOcop6uuH. 
iheoxpousm oTueTMBbIH, 10 Vg — opaHxKeBan oKpacka, no N, — oueHb CBeT- 
la, mouTH GecupetHad, Vg = Nm —1,6124-0,002, N,=1,572+-0,002, uro orse- 
faet cocraBy: 49% daoronuta, 21% uctoHuta, 21% aHHuTa u 9% cuepodus- 
Ta uM (C y4eTOM OKMCHOKesesucToro KOMNOHeHTa) — 65% sloronuta, 
5% menuyoMesaHa u 10% oKcHsIenMyoMemaHa. OcHOBHad Macca 3THX NOpor 
OCTOHT H3 M@JIKUX 3epeH WHOMCHa, WeOJMTOB, PpasBHBaloluxcA NO HedesMHy, 
[eMKAX MwacTHHOK (bloronuta, KaJIbluTa, alaTuTa, MeJIbuaHWwHux HAHOMOpd- 
[bIX 3epeH mepopcKuTa. B ceHoKpucrax dsloromuTa HHOra OTMeYaIOTCA BK,JIIO- 
(CHUA OJIMBHHA, MOJIHOCTbIO 3aMellleHHOrO CepneHTHHoM. AnaslorM4uHad Moposa 
bla OMCcaHa B. Co6osepbim (1) c peku Bepxnet Talimbipbl Nok HasBaHHeM 
WIbHeMTa HW BIMOCIeCTBHH 

oIee JleTaJIbHO U3y4eHa Ta6nuna 2 
IBTOPOM 3THX CTpOK (?). 

XuMuyecKHH COCTaBUe- .,. 
IOUHBIX OaszaibTouyoB Ho- 32 
\MJIbcCKa H aJIbHeHTOMOOO- 
lo mopomst c p. Bepx- 4 |5 9/3,5|32,7| 58,8 | 29,0 | 53,5 | 39, 
ie Talimbipbl mpuBeweH B 2 |6,0/5,5|48,0| 40,5 | 24,7 | 57,7 | 47, 
a6. 1. Uncnopple xapak- 3 [6,8|5,5|44,6| 43,4 | 26,5 | 45,1 | 28, 
€PHCTHKH 3THX NOpoyx mo 
}aBAPHILKOMY aHbl B TaGw.2. 

IlpusefeHuble aHasMsbl MOKa3bIBalOT, YTO B OTHOWeHHH XMMMYeECKOTO CO- 
TaBa KHJIbHbIe NopozL HopnbcKa NpuOMu2xKaloTCA K YAUMTHTAM, XOTA HM OTJIN- 
alOTCA OT NOCeqHUX pAZOM ocoOeHHOcTeH, B YaCTHOCTH MOBbILeHHbIM COJep2Ka- 
(MeM KpeMHeseMa HM MOHM2KeHHBIM — OKHCH 2%Kese3a, MarHuA M KasA. Tem He 
(eHee, IIPHHajexKHOCTb 3TUX NOPOY K WleJIOUHbIM OasaJIbTOMAaM UM B STO CBASH 
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reHeTHuecKOe POACTBO UX C MoposaMu UeNOMHO npoBuHinu Cepepa CuOupcKc 
TlaTPOpMbI He BbISbIBAeT OCOOLIX COMHEHHU; 00 STOM CBUJeTebCTBYeT oco6el x 
HOCTb MHHepasiorMuecKoro M XMMMYeCKOrO COCTaBa XKHJIbHbIX Oa3abTON ACH 


HopusibcKa, OTMeYeHHas BbIe: WWMpokKoe pasBuTHe clorouuTa, MuHepasia rf 


{ 


M3BeCTHOrO B Tpalilax MpeoGsafaroulero THMa; MOHHKeHHOe cOsepRanHe Kpedf 
Hesema (41,52%), KoTOpoe HaOsmofaeTCA TOJIbKO B rIYOMHHEIX Lupdpepenunata 
mocsleqHux, OOOralleHHbIX OJIMBHHOM; BbICOKOe 3Ha¥eHHe [JIA CYMMBI UleJK 
yelt (5,36%), HeOObluHOe [IA Tpantos, NpH peskOM MpeoOwaaHun KasMA He) 
HaTpvem (4,68% npoTus 0,68%), 4TO COBepIeHHO He TMNMHUYHO AIA MOpod Tpaly 
MOBO opMallwM, NOCKOJIbKY B HUX B NOLaBJAIOULeM OOJIbIUMHCTBe CJIyuacl 
YiMEIOT MecTO OOpaTHble cooTHOMeHUsA. [loHn2KeHHOe cofepKaHHe 2*KeJe3za, MarHh) 
U KaJIMA B WeOUHbIX OasambTONax Hopuuibcka HU, HaNpOTHB, NOBbILeHHOe -| 
KPeMHe3eMa, TIO CpaBHeHHIO C CpeHHM COCTABOM YyaUMTHTOB, CJleqyeT CBABE} 
BaTb C Ooslee JeiKOKPaTOBbIM XapaKTepOM HOPHJIbCKUX NOpok UW HaJIMuveM | 
HUX BTOPHYHOFO KBaplla; YTO KacaeTcA OcoOeHHOCTeH XHMH3Ma L[eJIOUHIX 6¢) 
3aIbTOHJOB HuxKHero TeyeHud pp. Kory u BepxHek Talimpippl, TO OHM OHH) 
BCero CTOAT K YauHTHTaM WJM GeHbIM MCJIMJIMTOM aJIbHeMTaM. 

HaxoyKu wleJOUHbIX Oa3aJIbTOHOB B palioHe Hopuspcka npedcTaBsAa 
MHTepec JIA YTOUHEHHA B3aMMOOTHOLWeHHA UX C TpallaMyH. 

Atop 3THX CTpok eile B 1945 r. yKa3aJI Ha BOSMOXKHYWO reHeTHYeCKyHO CBAS 
WeOUHOrO HM YJIbTpaOCHOBHOrO KOMIJIeKca C TpallMOBou PopMalinvei; STy CBAs} 
culeflyeT MOHMMAaTb B TOM CMBICJIe, UTO WeJIOUHbIe HU YJIbTPaOCHOBHbIe NOposih 
WU Tpanubl, CYA MO COBPeMeHHOMY YPOBHIO HallMX 3HaHHU, CBA3AHbI EAMHCTBO! 
MPOABJeHHH BO BPeMeHHU, TEPPpUTOPHAIbHOM OM3OCTbIO, UH, BO3MO2KHO, OOILHC} 
CTbIO MarMaTMyecKoro ouara. HecoMHeHHO, 4TO Be MepeuvcyleHHble rpynny) 
MOpOA MpHHafviexKaT OMHOMY TEKTOHO-MarMaTHYeCKOMY UHKJIY, HataJIbHble (bash 
KOTOpOrO IIpHXOAATCA Ha TpaHully NepMH M TpHaca, TlaBHble — Ha TpHal 
(cKopee BCeroO HHXKHHH), a 3aKJIOUMTeJIbHbIe Ha KOHEll TPMaca, U, ObITb MOMKET} 
Ha HauaJiO 1Opbl; pH 3TOM NOPOAb WleNOUHOTO HM YJbTPaOCCHOBHOTO KOMIMJeKc} 
CBASAHbI C TEMH MOPWHAMH MarMaTHYecKOrO paciwaBa, KOTOpble B CHJy pant 
NpHYHH — rulyOHHHOe NowOweHHe Ouara, GoraTcTBO JIeTYYHMH KOMMOHeHTaMH| 
ABJICHUA ACCHMMJIAUHM MT. .— NperepnesM Javleko 3allenuyio Wuddepenmua 
IMIO; HalpoTuB, OOpasoBaHve OObIUHDIX TPallNOB CBA3aHO C MeHee Truly 
OMHHBIMH YaCTAMH MarMaTHUeCKO"O OYara H ACCOMMUPYeTCA C OTHOCHTeEMbHO!N Sex 
HOCTbIO MarMbI JIEeTYYHMH, B CBA3H C YeM CTOHT (POPMUPOBaHHe NOPO 3HauHTeJb 
HO Ooslee OJHOPOAHOTO MMHepasorMuecKOrO H XMMMUYeCKOrO COCTABOB. 

Tlockou»ky B HopuabcKom palioHe M3BeCTHbI TObKO MpOABJIeHUA Tpanno: 
BOrO BYJIKaHH3Ma, XKHJIbHbIe WeOUHbIe OasasIbTOU Ab CuleyeT, OUEBHHO, CBA 
3bIBATb C TpaliliaMH. 


1 

Hay no-uccnegopaTenbcKuii MHCTHTYT TloctynmHso 
reonorun ApkTHkH 28 II] 1957 3, 

| 


WMTHPOBAHHAS JIMNTEPATYPA 


*B.Co6owmes, Tp. 17 cecc. Mexnynap. reo. Kourp., 5, 1940. 2T.M 
31, Ne 4 (1941). Ua P oop, JAH, 
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Hoxraaynn Akayemun nayx CCCP 
1957.4 Tom 116, Ne 3 


MHHEPAJOC HA 


E. M. EChKOBA 


FEHTTEJIbBBUH W3 WEJIOUHbIX MEPMATHTOB 


(ITpedemasaeno axademuxom A. IT. Bemexmunoim 19 IV 1957) 


Jlerom 1948 r. np u3y4eHHH MHHepasoruu u reoxumMun JloBo3sepcKoro ule- 
JIOUHOFO MaCCHBa aBTOPOM Obl HalifleH MHHepaJI, KOTOPbIH MOcJIe BCecTOPOHHero 
HCCJIeOBaHHA OKa3saJICA OJIM3KMM K TeHTIeJIbBHHY. ; 

Kak U3BeCTHO, reHTTeJIbBHH OTHOCHTCA K MAHepaslaM Ppyllbl redbBuHa, 
—OOpasylouluM H30MOpPQHBIM pA Cc TpeMA KpaHHHMM WieHaMH: TeJIbBHHOM 
~Mn,(BeSiOa),-S., aHasuTomFe,(BeSiOaz)¢-S. u rextresbBUHOM Z1g(BeSiOa),: So. 
Munepasbi yka3saHHOoH rpynmbl cpaBHHTembHO peflKH. TebBuH u Jana- 
JHT B HaCTOAee BPEMA H3BECTHHI B JeCATKaX MeCTOPO*KJeHHH MUA, FeHTTeb- 
BUH — TOJbKO B Bect Uniten-Kaubou (?,”) u Cexnt-I]utepe Jloyt (°) (Omp-Ilaco, 
Konopano, CIA). 

TentrebBHH BiepBble OOHapy2KeH HM onucaH B wiTate Konopano B 1892 r. 
®penepukom Teutom (1). Buauase sTOT MUHepad BOWE B HTepaTypy Kak Jlana- 
JT, O6orallleHHbIli WHHKOM, a 3aTeM IPH JeTaJIbHOM H3Y4eHHH MUHepaJOB rpyn- 
Iibl TeJIbBUHA OH Obi HasBaH B 1944 r. reHTresmbBHHOM (genthelvite) B yecTb ero 
feppoorkppipatena (7). B CCCP u aia wesOuHbIX MerMaTHTOB TeHTFeJIbBHH 
OTMeuaeTCA BIepBEle. 

TeutresbBuH u3 nNerMaTuToB JlopozepcKoro MaccvBa OOpasyeT BbIeeHus 
HelpaBuJIbHOH (bopMbl, pasMepoM JO | X0,0cM, O6bINHO MeHbIe 0,2X0,1 cm. 
Kpucrasmbt He Ha6sofanucb. [lBer renTresbBuHa BapbupyeT OT MOUTH Gec- 
WBeTHOFO JO rowy6oBaTo-3eNeHOrO HW H3SyMpyfHO-seJieHoro. BeclipeTHble pa3Ho- 
BUMHOCTH BCTpeyaloTca pefKo. YjJlesbHBIN Bec, ONpeeeHHbIM Np MoOMoMH 
MMKHOMeTpa M3 HaBecku 0,730 r, paBeH 3,50. 

B wismdax reHTresbBUH MpefcTaBsieH KCe€HOMOP@HBIMH, OObINHO CecilBeT- 
HBIMH, pexKe CJIerKa 2KeJITOBATO-3eJIeHbIMH 3epHamu. Mso0tponen. Pesbedp Bpicoknit. 
TlokasaTeib MpesIOMIeHHA HSYMpYyAHO-3eleHOroO TeHTTeJbBUHA, ONpeseJeHHbI 
MMMepCHOHHBIM MeTOJOM, paBeH 1,742. BecilBerHbie pasHOBHAHOCTH TeHTreJb- 
BHHA HMCIOT MOKa3aTesIb MIpeJIOMJIeCHHA HeCKOJIbKO COJbIUMH, YeM HSyYMPyHO- 
3eJIeHEIe. 

Muuepaw pactrBopserca B KUCJIOTaX C BbIJeeHHeM ceposogopona. IIpn spi- 
TlapHBaHwu pacTBopa BbilaaeT CTYMeHHCTHIM OCcaoK KpeMHesema. 

Xumuueckult ahaJu3 UZyMpyHO-3e/eHOrO reHTTeJILBUHA U3 HaBeckH 0,735 r 
pbinomHen M. E. Kasaxopoli B 1950 r. (ra6n. 1, anamma Ne 1). [na cpapnesns 
MpHBOAWTCA MOJHbI XWMMUeCKNH aHamH3 reHTresbBHHa us Untien-Kanbon 
(aHamu3 Ne 2) u TeopeTH¥ecKHH COCTaB reHTTeJIbBHHA. 

Xumuueckuili avasiM3 MuHepasia MpH ero MepecueTe He COBCeM TOUHO yKsIaybeE 
BaeTcad B (bopMysly reHTrembBuHa Zng(BeSiOa), - Sz. Ina copy apt TeHTIeJIb- 
BUuHa u3 nermaTuToB JloposepcKoro MaCCHBa MMeeTCA HeKOTOpHI HeocTaTOK 
SiO., BeO u He6ombuoH H3ObITOK CYMMBbI OKHCH WHHKa, MapraHlla u *Kewesa. 
Dto0 OOCTOATEILCTBO, BO3MO2XKHO, OOBACHAeTCAH TEM, YTO XHMMYECKHH aHaJHs 


9TOrO MHHepavia CesaH H3 OYeHb HeOOJbIUOH HaBeCKH HM, NO-BYAMMOMy, SB- 


JIAeTCA HE COBCEM MOJIHbIM, A YTOUHUTH H MOBTOPUTb eFO HE YlaJlOCb M3-3a OTCYT- 
CTBHUA MaTepHaua. 
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XHMHYeCKHe aHaJH3bl TeHTTeJIbBHHAa 


Ta6auna ft 


Untien-K K S| Cae 
TI OT belo de ae | no CANA) (Zaye: Ma}, (BeS10,)64) <5 ¢ 
io} & ce 
COMIOH SE ananus Ne 4 anamus Ne 2 = 3S 
THI & aN 
= + = Q Ae 
a, | ego rmnmpoers | wacsopon | % [PTR | TOPTEMPERIE lenenopox SE Sa 
SiO» Zl dd|\Oy4004| Sino) 0,9108 | 30,26/0,5038; Si=6,00 41,0076} 30,19 } 
BeO 42,00|0,4796} Be=5,73 0,4796 | 12,70|0,5076| Be=6,04 0,5076| 12,58 8 
ZnO 40,00)0,4915 0,4915| 46,20)0,5677 ) 0,5677| 54,54 
MnO 10,21 0, 14301 Zn=8,48 0,1439| 4,22)0,0172 0,0172) — 
Fe,O3 6, 70*|0, 0840 0,0840 — Zn=4,08 a -- 
FeO He — — — 6, 81|0, 0947 | 0,0947| —aam 
ompez. 4 t 
Ss | 5,74|0,1792]} S—2,12 aa 5,49|0,1712] S=2,04 5,37 § 
Cymma [102,00] — it 2,1098/103,19| — | 2,1948]102,68 
S=0%)) |—2,87 —0,1792|—2,74 —0,1712|—2, 68 | 
8 O12 100, 45 O=24,1 100,00 ! 
Yi. Bec 3,00, — = 3,66 3,70 


* B nepecuete Ha FeO 6,03%. 


OcHOBHOe pa3viMuHe XHMMYecKUxX aHaM30B JloposepcKoro TeHTTe/IbBHHa 
H TeHTreJIbBuHa U3 Uniien-Kanbou cBosuTcA K TOMY, YTO FeHTreJIbBHH JloBo- | 
3€PCKOFO MaCCHBa COJlep KUT MOBBILIeHHOe KOMYeCTBO OKHCH MapraHita (10,21%) } 


lenmetabiur 
Zn, (Be St Ou) . 5, 
Y0.6=3.70; N=4740 


JI, —H T= —) 
PIII PLS 
Wa NAN ay NAN: 

{70 {735 1740 1745-1750 
Mn, (Be5i0,),°S2 Nohasamenb npenonaenug 
Y8 8-320; WA728 


SERb6b UK 


Puc. 1. Auarpamma usmenenua coctapa u (pPH3H4eCKHX 


CBOHCTB B rpynne reibBuna 


pL \V/\ 


(755 1760 {765 

Fee (Be St Ou), Bh 

YO 63.35; N=/ 774 
Laraaum 


Ip MeHbIUeM ueM Y TeHT- 
reJIbBuHa U3 Kowlopayo co- 
lepxKaHHu OKMCH KpeMHHA | 
M OKHCH JepHJvina. 

JlonowHUuTesIbHO K JlaH- | 
HbIM XHMMYeCKOTO aHaJiH3a $ 
B eHTTe@JIbBHHE CIeKTPOCKO- 
MMYeCKH Obl OOHApyKeHbl 
(JI. H. Wspnuenxo) cue- 
youve 3JIeMeHTbI: MarHHit 
(cpeq{H. JIMHHH), aJIIOMHHHH, 
KaJIbuMH, KOOabT, (ca6. 
JIMHMM),OJIOBO(CJle {bl JIMHMK) 

» MW THTAH (HHUTOKHPIE CJleb!). 
IIpu cpaBHeHHH JaHHbix, 

NOJYYeHHEIX Ia JloBosep- 

CKOFO reHTTeJIbBHHAa, C aH- 

HbIMH JIA TeHTTeJIbBHHa U3 

Konopao BMHO, 4TO yKa- 

3aHHbIe MMHepasibl HesHauH- 

TeJIbHO OTJIHUAIOTCA 0 cbu- 


1770 


3H4UeCKHM HU ONTHYeCKHM 
CBOHCTBaM pyr oT pyra. 
Hekotopoe ux pa3sanuune 


oOyclloBeHO pasHulel xuMuyecKoro cocTaBa. CooTHomIeHue Mexyy dusnuec- 
KMMH H ONTHYeCKAMH CBOMCTBaMH TeHTTeJIbBMHa WM erO XHMHYECKHM COCTaBOM 
MpMBeleHoO Ha WMarpamme (puc. 1), Ha KoTopol nox Ne 1 gaerca Jloposep- 
CKHHM TeHTrebBuH, a non Ne 2 — rentreipBHH 3 Kouopayo. 

YeutretbBuH B JloBo3sepcKOM MaccHBe Obl BCTPeYeH B MOMeBOMINATOBEIX 
M€rMaTHTOBbIX MPORKMUNKaX, HaXOAAWMXcA B HEOOJIbUIOM OCTaHIe aBruT-nopdu- 
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HTOB B KPOBJle HHTPy3HH HedeJIMHOBLIX CHeEHHTOB Ha rope Muope. IlpomuuKu 
OUHOCTHIO WO 10 cM, pacnoslaraloTcA NepneHAMKYJAPHO JMHUM KOHTaKTa KCe- 
OAUTA C NOPUPOBMAHLIMM JIYABPHTaMH H SBAMaMTOBbIMUM JIYABPHTaMH UH MIpo- 
JI@KUBAIOTCA NO MpocTupaHuio Ha 15—25 mM. CrpoeHue NerMaTUTOBbIX MpoxKUJ- 
OB CHMMe€TPH4HO-30HaJbHOe. IIpHkoHTakTOBbIe 3O0Hbl UX, MOLLHOCTbIO JO 
) CM Kak anv, CJIOKeHbI: NoJeBLIM WMatTomM 40—50%, MaHTraH-HJIbMeHHTOM JO 
0—30% mM WupKoHom 20%. Kpucraabl mouleporo wimata pasMepom jo 2—3 x 
< 0,2 CM H NvlacTHHKW MaHraH-HJIbMeHuTa AmHoI 1,5—2 cm opHenTupoBaHy Mep- 
eCHIUKYJAPHO 3aJIbOaHaM NpOXKUJKOB UW COJepKaT BKMOVCHUA JMNM paMuaJb- 
bIX KPHCTaJIJIOB CBeETJIO-KOPH4HeBOrO ILMpKOHa pa3Mepom jo | cM B Monepeu- 
uke. LlentpasibHad YacTb NPOKUIKOB MOULHOCTbIO WO 5 CM COCTOHT MOUTH Ha- 
e0 W3 KPHCTaJIOB MOJeBoro WiNaTa C pelKHMH BKJIIOUeHHAMH 3epeH COmasutTa, 
a CTbIKe KOTOPbIX C MOJeBbIM LWINaTOM HaOsosaeTca TeHTreJIbBHH. 
PeHTreJIbBuH OOpa3yerca B UeJIOUHbIX MerMaTHTaX JIMHUM CcKpelleHua. Ou 
OABJIACTCA TAM, re MerMaTHTOBbIi paciaB-pacTBOp NpoHuKaeT NO TpellluHaM 
KCCHOJIMTbI ABFHTOBLIX NOPPUPUTOB M YacTHUHO accumMuMpyeT UX. Bewsencr- 
We STOFO NerMaTHTOBLIN pacnwaB-pacTBop OOoralllaeTcA XHMHYeCKUMH JJIeMeH- 
aMH OOKOBbIX Mopoy,| — 2Kesie30M, MapraHUeM, MarHHeM, KaJIbllWeM HU Op., 
Jlaroyapa yeMy OOpa3yloTcA HOBbIe MHHepaJIbl, He CBOHCTBeHHbIe ILeJIOUHbIM 
lerMaTHTaM 4MCTOH mMHHM. BMecTo XapaKTepHBIX MMHepaJioB ULeIOUHbIX Mer- 
aTHTOB UYMCTOH JIMHHH — 9BMaJHTa, JIOMOHOCOBHTa, MYPMaHHTa, JIaMmpo- 
MJIMTa 4H [pyruX — B MerMaTHTaX JIMHHM CKpellleHHA MOABJIAIOTCA WHPKOH, 
aHraH, HJIbMeHUT, allaTHT, a BMeCTO MpOCTHIX OepHJIJIMeBbIX CHJIMKaTOB, — 
akKHX KaK UKaJIOBHT, IMHIMAHMHT, SBAMAMMUT, JIeHKodaH, MewMHOdaH H Jp., 
cOBCeM He cOJlep2Kalllux Kesle3a, Mapraulla Hu WHHKa,— OOpa3yeTca reHTreJIbBUH. 


MucrutyT MuHepanoruu, reoXHMHH Tlocrynus0o 


4a KpHcTasJIOXHMHH peJKHX 9J1EMeHTOB 14 III 1957 
Axkaylemua4 HayK CCCP 


IWHTHPOBAHHAA JIMTEPATYPA 
1F.A.Genth, Am. J. Sci., 44, 385 (1892)) 44 J. J. Glassiok. He Jah nis; R. Be 


tevens, Am. Miner., 29, 5—6, 163 (1944). 3% 5.J.Glass, J. W. Adams, Am. Mi- 
Ea 38, 9—10 (1953). 
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Jloxnayn Axagemuun nwayx CCCP 
1957. Tom 116, Ne 3 


E. A. WABAEBA u JI. H. POPBYHOBA 


CJIYYAM 3AMEWIEHHA MOHTMOPHJIJIOHHTA rUAPOCJIOON 
B TJIMHAX CPEJHEKAMEHHOYIOJIbHbIX OTJIOKKEHUM 
CAPATOBCKOLO NOBOJIKbA 


(IIpedcmaeneno axademuxom H. M. Cmpaxoeoim 12 III 1957) 


IIpu MUHepaJOrHyecKoM uccJieOBaHHA TOHKUX paxuuit ruiMH cpeqHeKka+y 
MCHHOYTOJIbHBIX OTIOMeHH (OamKkUpCcKul Apyc u Bepelickuli ropH3oHT) CapaToB+ 


0,90 


070 


ak y Mr+KCL 


90 
I 
g70 
050 Fels 
A LoS : See 
ga a 
oe 
g10 Mr+KCL 


Puce. 2. Kpuppie aqcop6uvin MerTuseHoBo- 

ro rosy6oro, o6p. Ne538C}", MnopnunKa, 

@pakuua 0,01—0,001 mm.. J —d= 

= 2,78—2,56 A, ete 56—2,45 A, 
} Wid = = 2,20—2,00 A 


ee XapaKkTepHCTHKa 9THX TWH NosyyeHa WA yacrun 0,01— 
PaseJIeHHBIX. TO YfleJIbHOMY Becy Ha paAR 


O01 mm 


IIpe Ba PUTeIbHO 


MHHEPAJIOIH A 


ckxoro [TlopouKbaA Hamu Obl NoJyueHbtp 
3JIEKTPOHHOMHKPOCcKoMMYuecKHe CHMMKH,} 
moKa3bIBalollve pa3sHble CTA MareneTH-t) 
yecKOrO 3aMelleHHA OHOrO TJIMHUCTOrO! 
MuHepadia ADyrun. . 

Ha puc. | a* (cM. BKIeHKy K CTp. 504) { 
fIpHBOAMTCA 3J1eKT POHHOMHK pockomnue-| 
CKHH CHHMOK, Q@UKCHPy!OuMH HavaJbHylo} 
cTaquio Takoro 3aMellleHHA. OOpasoBanue | 
Ooslee MOsqHero NosympospayHoro = MHHe- | 
pasa 3fecb HauMHaeTcA C KpaeBblxX ya-} 
cTeH KpynHoro arperaTa NepBu4HOrO Mu- | 


YaCcTb OCTaeTCA HesaTpOHyTOH. Samelllenne | 
OWHOrO TIMHHCTOrO MHHepasia Apyrum Ha! 
yKa3aHHOM CHMMKe BHelIHe OYeHb Halio- | 
MHHaeT uacTo HaOuloqaemMbl B UltMdax 
Ipollecc 3aMeleHH'A OJIMBUHA CepleHTHHOM, 
OHOTHTA XJIOPHTOM HT. OT. | 

Ha Bropom cHumKe (puc. | 6) BuazHEt | 
YA JIMHeCHHOMJIAaCTHHYAaTble, MOJYNpocBeyn- | 
Balollve HHAMBUAbI C Pe3KHMH, XOPOIO 
PpasBUTbIMH TpaHAMH UH 3a0CTPeHHbIMH 
KOHILaMH, BbICTYMaIollve U3 KOMKOBHHbIX 
IOTHBIX arperaToB 3aMelllaeMoro MHHepa- 
a B Buse WleTKH. 

Jia TOUHOK MAeHTHdpUKaNMH yKa3aH- 
HbIX MUHepaJ1oB Obl MpOBeweH PAL uc- 
oueOBAaHHH, Pe3yJIbTaTbl KOTOPbIX MpH- 
BOJATCA HuDKe, } z 

CycneH3Hu, NoJlyueHHble OTMYYHBaHHeM 
ppaxuni 0,01—0,001 mm, 0,001— 
‘0,0002 ym u MeHbie 0,0002 mM, oxKpa- 
IUMBaloTCA BOJHbIM PacCTBOPOM MeTHIeHO- 
Boro rouy6oro B (bvomeToBO-CHHUK Ber, 
OeHSHIMHOM — B cCepoOBaTO-CHHH UBeT 


. 


* Cuumku mponspegensi J. I. Korenbunxkosnm. 
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K cmamee E. A. Illabaeea u JI. H. Top6yxoea, cmp. 484 


Pac. 1. SuextpowHomukpockonuueckue CHHMKH: a — o6p. Ne 538, CY", Unosaunka, dpakuua 


<0,001 mm; 30000 x; 6 — o6p. Ne 451, cys Baraeska, ppakuna < 0,0002 mm; 15 000 x 


K cmambe B. H. Boeocaoeckoeo, cmp. 489. 


d oo 6 


Puc. 2. Timanoceras ellipsoidale Bogoslovsky, gen. et sp. nov.; 


rosoTun Ne 1268/4, Bux c Tpex cTopouH (X 1); IO. Tuan, p. Berka- 
Box; (pauckuit apyc 


K cmamtee A. I. Bonoeduxa, cmp. 498. 


site 


Puc. 2. a—Lucyathus elegans Vologdingen. et sp. 
NOV-, MpOMO MbHOe CeyeHHE CMErKA MePeKOLWeHHOTO 
ak3emMnasapa, 20 , p. CanawmtTpkroa, San. Cann, cp. 
KeMOPHH; 6 — TO Ke, NpoOMONbHOe CeyeHHe Apyroro 
ak3emiuspa, 20 ;¢é— Lucyathus elegans Vologdin 
gen. et sp. nov. (JeBbIli BepXHuH yroa CHHMKa) H 
Szecyathus longus Vologdingen. et. sp. nov. Bupo- 
JOJIbDHOM CeUCHHH (WeHTP CHHMKa), 20, p. CaHa- 
WTHIKTON, San. CaaH, cp. KemOpHii 


RAH, rv. 116, Ne 3 


Fee 
% ah 
n rr 
‘ 
my if " 
- ‘ Ad 
‘ ~~ ay 
= A 
a ' 
F * 
. 
ei 
. 
= | 
' 
=, 
i aa 
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pakuni *. CnekrTpaJibHble KPHBbIe NMOrJoOuleHHA MeTHJIeHOBOrO roy6oro 


hui BCeX (ppaklwii yebHbIX BecoB B OOteM OMHOTHNHEI (puc. 2)** uw xXapaK- 


epH3yIOTCA HaJIM4NeM TpeX MaKCHMYMOB afcopOunu: 506, 606 u 656 mp, co- 
TBETCTBYIOWNMe FHUApocsmose WH MMHEepasly MOHTMOPHJIJIOHHTOBOH rpynnbl (*). 
 Obtwii o62uK HU TemMepaTypbl peakUuit MpuBexeHHBIX TepMorpamn (puc. 3)*** 
apaKTepH3yloT THApocMOAbI THMa UIMTA MU Sele MTH3MpOBaHHbIX THApo- 
mox. Kpusble 06e3B0%KHBaHHA MOJIHOCTbIO COrslacyloTCA C TepMOrpaMMaMA. 

Ha peutreHorpaMmax dpakunh <0,001 mM uccmeqoBaHHbIxX O6pa3siloB nowsy- 
eHbI YeTKHE, Pa3JIMYHOL HHTeCHCMBHOCTH JIMHHH MOHTMOPHJJOHUTa MW ruypo- 


O6p. Ne 462 cKs. Bapacs onal 


O6p. Ne 538 cK. 


0,001—0,0002 mm <0,0002 mm 
d | Hi d | I 
16,63 CJ 
9,91 ci 1O)s Sy) cp 
7,06 ci. dg ee ORE CII 
46 | 0. 0. CJ = — 
Z,92)\ 0. CA 4,97 cp 
4,48-| cp. ca 4,92 CHI 
3,66 | 0. 0. ca — — 
B02 Cie Sys) Cio EU 
ey cp. 3,33 cH 
96 | 0. 0. ci co 
vOo | O. CI = — 
LESY CJ 2,57| oO. CHI 
a — 2,88] cp. ca 
219 #0. 0: Ci ZeAOWS 70-0. Cx 
Ped | ©. 0. Ci Ze) |) GORey 
BeOOl te O. ACI 1,99} o. cun 
4,82 | 0.0. cn 182) 10. ONC 
1,69 | 0.0. ca — — 
POoUITO. OF Ci — — 
f\,00 | 0. 0. CH 1,04 Cu. 
4,49 oO. CA 1,90] o. cum 
— — doh On On Ci 
— — LS 21ers 
— Ae 29)" cp. Cut. 
1,24] 0.0.cn. | 1,24) cp. cm. 


MnopnuucKkaa 
<0,001 mm 

d Je 
12,03 |0.0. cua 
U DEA || C., Ci 
6,996 te 
OMM27 |KOnOnCH 
5), 33} Cay 
4,884 | cp. cu 
4,432 cua 
4,0157| cp. ca 
3,4696| 0. ca 
3,3170} ca 
2,8180} cp. 
2,0001| cp. cam 
2,8306) ca 
2,1283] 0. 0. ca 
159730 mOmeCo 
1,8201] o. ca 
1, 6838] 0. 0. ca 
A Gol 2 cps 
1,9347 Cul. 
1,4851| cua. 
1,4240 ca. 
1,3681] o. ca 
4 ,3363] 0. 0. ca 
41,2789 ca 


O6p. Ne 590 cKB. 


Vi nOBJIMHCKaA 
<0,0041 mm 
d I 
12,20 O. CHI 
10,41 0.0. CII 
8,411 0. 0. Cl 
7,790 ca. 
6,747 Ca. 
ma om 
4,893 | cp. ca 
4, 4322 | cp. cua 
3, 0004 10. O. Cl 
OF OODZaCaEGul 
2,8031 | cp. ca 
2,0642 cp. 
Ze oiel Ono CH 
2,1658 cay 
1,9862 | cnn 
14,8326 cy, 
46548) cp. cr 
1,4937 cp. 
41,4337 CA 
42939)! (0; 0007 


Tao run att 


O6p. No 554 cxs. 
; Maosnunckaa 


* ANaJIM3bl BbINOJIHeHbI B peHTTeHO-TepMHyecKOH adopatropHu BHMTHU. 


<0,001 mm 
ad | I 
13,51 | 0.0. cua 
10,19 cp 
COI) | Os ee 
4,948 | cp. cm 
4,439 cus 
: 3,5145 Ce) os 
3, 3049 cll 
_ 12,8620] cp. cn 
2,0761 CHU. 
2.0024 ig 
2,2097 cul 
1, 9862 Gore 
1,6567 oe 
1,09424| o. cn 
41,5031} cp. can 
1 ,4437 cad 
_{1,2980] ca 


cmon (Tabu. 1). MonTMOopHsIOHHTY NpuHaexaT JWHHHM: 12,03—16,63; 4,43— 


4,48; 2,55—2,57; 
4,97: 3,30—3,32; 2,16—2,20; 


PHPOCJOJBI. 


1,65; 1,48—1,49. JIuuuu 9,9—10,57; 7,06—7,11; 
1,97—1,99 u 1,53—1,54 yKas3prBaloT Hammune 


4,92— 


_ Ilo xumuyeckomy coctasy (Ta61. 2) uccIeqOBaHHble rJIMHbI OJIM3KH K MOHTMO- 
DHJIJIOHUTOBbIM HW FHAPOCJIOAMCTHIM rivHaM, MpHBesenubim y V1. VM. luns6ypra u 


* Pa3snenenve MpousBoqusocb Ha WexTpudyre Mouresa c 5000 06/mMuH B xKuAKOcTH Tye 
> IeNbIO NOMYYCHUA MOHOMHMHEPabHHIX cpakuNH. MonoMuHepasbHble (pakWMH STAM CHOCOOOM 


IOYYHTh He yasocb. 
** TlomyueHb! B a6opaTOpHH JHTOMOrHH HM OCaOUHbIX NoesHbIX ucKonaembIxX TMH AH 


SCCP Ha eaelt Tuna OM c uHTepPepeHUHOHHIMH CBeTOUJIbTpaMH. 


*** Cyate 11. 


B. Tyxuosoit. 
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V1.A. Pykasummukosoili (*).Cozepxanue KO B Hux KoseOuleTCA B peweax ee | a 
5,67%; MgO 1,70—3,67%; MomeKyApHOe OTHOUeHHe XHMUYECKM CBASAHHOTCH 
SiO, Kk Al,Os Mensercs oT 2,5 no 4,3. KoneOaHua B cofepkaHHH OTJeJbHBIA|y 
KOMMOHeHTOB HW B CooTHOWeHHH SiO,: Al,Os moryT O6bITb OObACHEHEL pa3u4-| 
HbIM COOTHOIIeHHeM THAPOCIIOAbI M MHHepasa MOHTMOPHJJIOHUTOBOH rpynmbty) 

XuMMYeCKOMY COCTaBY He MPOTHBOPeYHT H 9EKTPOHHOMUKPOCKONMUYECKOE Bd) 
usyueHue. Ilo JaHHbIM MHOTHX aBTOpOB (°,*), KOMKOBHAHbIC arperarbl C PasMBITEI-| 
MH KpaaMH XapaKTepHbI JIA MHHepaJIOB MOHTMOpHJOHNTOBOK rpynnst. Hoso-) 
OOpas0BaHHble YJMMHEHHO MacTHHUATHIe, MOMyMpOCBeYMBalOulMe MHAMBUALI Ci 
XOPOIO PasBHTbIMH FpaHAMH COBeplIeHHO aHaJOrMuHbl ayYTHTeHHOHK rHApoc moze | 


mpuBenenHot y M. ®. BuxKystosoi (*). 


“100 300 500 100 


UL) 300 500 700°C 


Puc. 3. TepMorpamMbi H KpHBbie o6espoxUBanUS: 1 — Mno- 
pauHka, CY, dpaxuusa 0,001—0,0002 mm; JJ — Baraesxa, 


Cy" bpaxuus 0,001—0,0002 mm; J/7 — Baraesxa Cy", bpax- 
yuna < 0,001 mm 


TaKHM 06pa30M, COBOKYNHOCTb MpHBeeHHBIX JaHHbIX MO3BOJIAeT CeaTb 
BbIBOL, YTO OCHOBHLIMH NOpOLooOpasylouluMH MUHepadaMu H3yYYeHHIX OOpa3lloB 
TJIMH CpeHeKaMeHHOYTOJIbHBIX OTOKeHHM (OallkKUpCKOrO Apyca M Bepelickoro 
ropusouta) CaparoscKoro IloposKbA ABJIAIOTCA THApocmoya UM MuHepas! MOHT- 
MOPHJJIOHHTOBOH rpynnt. 

Kak BUHO Ha 9JIEKTPOHHOMMKPOCKONMYeCKOM CHHMKe, MHHepasl MOHTMO- 
PHJIJOHMTOBOH TpPyNNbl ABJIAeTCA Ooee PaHHUM OOpa3s0BaHueM, MO KOTOPOMYy 
B Mpollecce WMareHe3a pa3BuBaeTCA ruApocmosa. 

OdpasoBaHne ruApocs0L NO MOHTMOPHJWIOHUTY B NPUpOMEIX ycMOBUAX TO 
HaCTOAUerO BpeMeHH HUKeM He ycTaHOBseHO. O6ulenpHHATO, YTO MpH mpollec- 
cax [MareHeTH4ecKOrO MpeBpallleHuA PHApOcMOL MOryT OO6pasoBaTbea MU Hepa- 
Jibl MOHTMOPHJJIOHNTOBOH rpynnpl. O6 O6paTHoM xome mMpollecca 3amMelleHna 
MMCIOTCA JIMIUb OTICJIbHbIe BLICKA3bIBaHUA (5,6). 
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O6HapyKeHHbli HaMM CJIyuali 3aMellleHHA MOHTMOPHJIJOHUTA rusApocmosol 
rOBOPHT B NOJb3y yKa3aHHbIX BbICKA3bIBAHHU, a TaK2%Ke MOJHOCTbIO corvacyer- 
A C pe3syJIbTaTaMM SKCHePHMeHTAJIbHbIX UCCJI€IOBAaHHH HEKOTOPbIX aBTOPOB 
7%), NOJYYHBIMX THAPOcJIOLY M3 MOHTMOPHJIWOHUTa MyTeM ucKyCccTBeHHOTO 
BeeHHA HOHOB KaJIMA B pellleTKy mocseqHero. 


MAC mene Ae 


O6p. No 451 cxs. | OGp. Ne xB. | dy Ne ; 
ea cae - 45 S O6p. Ne 538 hee ; 
ees 

KomnoueHTpl | & g 588 E 

0,004— 8 0,004— 8 Seria me 

—0,0002mm| & |—0,0002mm) = ee 0,001— |—9,0002mm) & 

Vv ivi wm. | 00002 mm rv; 

iO. XM. CBA3. 48,00 | 45,68) 48,80 | 47,90) 42,82) 44,57 45,06 |45,67 

iO, cBpo6oynan ** 

ona 1,20 1,41} .0,40 0,03] 1,69 0,76 0,80 | 1,91 
KBapll Doo OR OA Oar ONS nl 1,98 1,04 | 0,80 

TiO. 0,83 Oe OCs mm Olnio O69) 4) as Alea oe Oxo 
Al,O3 1907 19,39) 26,51 | 26,14) 26,60) 30,44 26,60 |27,08 

| Fe,O03 Deli (Ory = | Za Ale 2,08] Oy4o 3,06 4,69" 173,84 
FeO 1,90 Lo) il as) IASB) Py @XO 1,97 2,09 | 1,96 
MnO 0,01 | 0,006) 0,02 | 0,023) ca. 0,02 0,03 | 0,003: 

CaO 2,24 aE Sill) rks 0,57} 4,00 0,65 Pee) || Ost 

MgO 3,22 BiOm ab ile Pa PIll\ Bip Dee 170 Meike) || Bode 

K,0 0,87 cis, 08) 0,02) 4,34 3,86 4,49 | 4,59 

Na,O 0,49 O.)) O,62 0,34) 0,69 0,39 ASO MOR, 

H. I. 1. Qian | Ae 27 — NORA Teli 9,92 9,96 _— 
Cymma 100,24 {100,22} 88,30 [|100,04|100,36| 100,53 | 100,44 {90,23 

| Oxo? 11 Os Ads), 41 fs opoe| tod Pree | PaO |) Beso) 

1U5 
| — 4,273 AOD) Bhs Wley) 2728 2,489 BS || 2. Gh 


* Ananvsbl BEInomHeHbl M. T. Wlanopanopoli (o6p. NeNe 467, 485, 554) u H. A. Tpetpa- 
‘KoBok (o6p. NeNe 462, 538). 

| #** OnpeleseHHA BeHCb M0 MeTORy, pekoMeHJOBaHHOMy 9. C. SanmaHsou. 
JivareHeTuyeckoe O6pa30BaHHe THAPOCIOAbLI NO MOHTMOPHJJOHHTY B MOp- 
CKHX TuIMHaX cpefHero Kap6oHa Capatopckoro IlopomxKbsa, mo-BAMMOMYy, 
MpOUCXOJNJIO B pe3syJIbTaTe B3aMMOeUCTBUA MyMFepaJa MOHTMOPHJJIOHUTOBOK 
rpylinbl C HOHAMM KaJlHaA, alcop6upeBaHHoro ocawKaMUW B CBO€ BpeMA H3 MOP- 
‘CKOH BOI. 


Bcecoto3Hbl Hay dHO-HCCIeLOBaTeIECKHL Iloctynuaio 
reomoropasBeouHkblli He*TAHOH HHCTHTYT R00 ey 


WHTHPOBAHHAA JIMTEPATYPA 


1H.E.Beneneesa, M.®.Buxyaosa, Merton uccnenopaHHua IIMBMCTEIX MHHeEpa- 
HOB C MOMOUIbIO Kpacutenei, JIbpos, 1956. *? H.W. Tuus6ypr,W.A. Pykapumun- 
Kosa, Munepanbl ApepHeii Kopbl BbipeTpHBaHHs Ypana, May. AH CCCP, 1951. 3 M.®.B n- 
Kyaosa, Tp. BCEFEH, 2 (1950), *P. E. ! pum, Muunepanorua ranu, UJI, 1956. 
Se-e Grim, J.E. Lamar, W.F.Bradley, J. Geol., 45 (1987). © A-T.Koccos- 
ckasa, Tp. HTH AH CCCP,.. 153 (1954). 7 H.W. lop6ynos, Xumns. col. semnez., 
Ne 9—3 (1936). & C.H.Anmemun, JAH, 61, Ne4 (1948). ®S.Caillere,S.Henin, 
Min. Mag., 28, 205 (1949). 


oxnans Akanemuu nayx CCCP 
1957. Tom 116, N 3 


IMAHEOHTOJOLH A 


B. HW. BOFOCJIOBCKHU 


K BOMPOCY 0 KJIACCH®HKAUMW AFOHMATHTOB 


(ITpedcmaeaexo akademuxom H. C. Wamckum 8 V 1957) 


| B TeveHve MOcIeqHUX JIeT B MaJIeCOHTOJOrMYeCcKOH JMTepaType, NOCBAILeHHOL 
BYYeCHHIO AMMOHOMJeH, MOABHJICH PAM paOoT, B TOM HJIM HHO cTeneHu 3aTpa- 
BalOWWHX BOMpOchl PusOreHeTHYeCKOH KJlaccuuKalluu 9TOH MHTepecHeliwel 
VYNMbI BbIMePLUWMX KHBOTHBIX. HanOoulee eTabHO pa3pa6oTraHHaA cHcTeMa 
MMOHOHWJleH mpedviomeHa HeyaBHo B. E. Pyxkenuespim (7). B ee ocHoBy nouo- . 
eH OJMH H3 CaMbIX BaXKHbIX IpH3HaKOB — pa3BHTHe MeperopogKH, BbIpaken- 
pe B O4ePTAHHAX JIOMACTHbIX JIMHHM; MPH STOM, KOHeEYHO, YYHTbIBAIOTCA HM BCe 
byrve Mopdboslormueckue moKasatem. Ilo sto cucremMe aMMOHOMJeu pasyena- 
Itch Ha NATb OTpAoB: Agoniatitida, Goniatitida, Clymeniida, Ceratitida u 
immonitida, 43 KOTOpbIX MepBbie TPH NOABHJIMCb HU MOCTUrIM 3HayNTebHOrO 
A3BUTHA Ke B JCBOHCKOM MepHole. 
Mexay aroHuvaTHTaMH HM YTOHHaTHTaMM CyleCcTByeT KOpeHHOe pa3siuuHe 
pasBUTHH JionacTHOH sJMHHH. B mepBom OTpsAe PAJOM C BeHTpaJIbHoH (V) 
AcHoslaraeTCA OMHUJiaTepasbHan (O) uM MepBHuHad yMOoHaJIbHad JIoNacTh 
), BO BTOPOM OTpAe PAOM C BeHTPaJIbHOM HaXOQMTCA OOKOBaA JloMacTb 
.). BHyTpH 3THX rpynn JeseHve Ha NOAOTPAAbI MPOU3BOAHTCA B OCHOBHOM 10 
hpakTepy pacuJleHeHHA BeHTPaJIbHOM JIomacTH. Y BcexX aroHHaTHTOB (noq- 
rpaget Agoniatitina, Anarcestina, Gephuroceratina, Prolecanitina) Ha6mo- 
herca mpoctaa (V) usm Tpexpa3qeibHad (V2ViV_e) BeHTpasIbHaA JonactTh. I1pen- 
raBuTeJleH C JBYWJICHHbIM JeJeHHeM 9TOM sJOMACTH CpeMH arOHHaTHTOB lO cux 
Dp He 6bluIo H3BecTHO. Y BCeX rOHMAaTHTOB (NoLoTpAgbI Tornoceratina, Prae- 
iyphioceratina, Goniatitina), Hapady c mpocToH BeHTpaJIbHOH sonacTbto (V), 
PCcbMa pacmpoctpaHeHo AByusIeHHoe ee JeneHve (V,V,), HO H3BeCTHBI Tak- 
ie MpecraBuTesu c Tpexpa3JebHOM BeHTpa/bHOM sMoMacTbIO (V2ViV>9), cocTa- 
aIOULHe, OLHaKO, COBepIIeHHO He3HauNTesbHyIO rpynny (Praeglyphiocera- 
na). : 
Marepuasibl, NOyYeHHbIe aBTOPOM MpH WM3y4YeHHM JeBOHCKMX aMMOHOMJeh 
DKHOrTO TuMaHa, MO3BOJIAIOT BHECTH JONOJHeEHHe B KJlaccHbuKalMlo aronna- 
ATOB. ; 
Uccnelopahe yKa3aHHbIX aMMOHOMeH MpHBesO K yYCTaHOBJIeHHIO BeCbMa 
soeoOpasHoro HOBOFO pola, Ppe3KO OTMUHOFO OT BCeX (PPpaHcKHX, Ja Boooue 
PBOHCKHX rpyun. OGM xapakTep JIOMacTHOH MMHMM (PANOM C BeHTPaJIbHOH 
pMacTbIoO pacnosowKeka MepBuunad yMOoHaJIbHad) He OCTaBJIAeT COMHeHUA 
| TIpHHafiexKHOCTH 9TOTO posa K OTPALY aroHuaTuToB. OfHaKo JBy4eHHOe 
JICHHE BeHTPabHOM MOMaCTH HacTOMbKO OTMMYAeT ero OT BCeX Mpefcra- 
Teslefi 3TOTO OTPAMa, 4TO 3acTaBJAeT BbILeMTb HOBLIM POR B cocTaBe HO- 
bro nomoTpaga. Tlocnequu saHuMaeT B OTPAZe aroHMaTHTOB Takoe xe Noj- 
WHeHHOe mosoxKeHHe, Kak mogorpag Praeglyphioceratina cpequ ronua- 
ITOB. 
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Tlogorpay, TIMANOCERATINA Subord. nov. 


Tuaruos. Jlonacroat munud (V,V;)U:ID; pxayomM co cpaBHUTeJbHC} 
y3koli [Bypa3qebHOl BeHTpaJIbHOH pacnoJioweHa reHeTuyecKad yMOoHaJIbHasi] 
ylomacTb. * 


CemelicTBo TIMANOCERATIDAE BOGOSLOVSKY, fam. nov. 


TLuaruo3. Pakospuva OT TOJICTOMMCKOMJalbHOU JO 9JIMNCOK a JIbHON 9 
6oslee UM MeHee UHBOWOTHaA. JlomacTHad JIMHUA COCTONT M3 [BypasesbHOr} 
BeHTpaJIbHOli, YMOOHaJIbHOli, BHYTpeHHelt GoKOBOH UM JoOpcaJbHOH JIomacTeH} 
@Mpauckuu sapyc. CemelicrBo MOHOTHMHOE. 


Por Timanoceras Bogoslovsky, gen. nov. 


Tun pojfa— Timanoceras ellipsoidale Bogoslovsky, gen. et sp. nov} 
IO. Tumay, p. Bexa-Boxw; panckuu apyc. | 
Tiuaruos3. PakospuHa OT TOJICTOMMCKONAAIbHOH JO IJMMCONJaIbHOU 
6oslee HJIM MeHee HHBOJIOTHAA, C WHpoKuMM O6opoTamMu. BexTpasibHaa H OOKO} 
BbIe CTOPOHbI CJIMBalOTCA B OfHY BbIIMYyKJIy10| 

© IIpaBuJIbHO OKPyrJieHHyIO NOBepXHOCcTb. YMO« 

JLOBOJIbHO y3kKoe, rutyOoKoe. IloBepxHocTb pako}t 

BUHbI JIMUIeHa 3aMeTHbIX CJIeXOB CKYJIbMTYpEI| 

Ha Ape HaOsmofaiorca monepeunble yMOoHaJb4 

Hble 6yropku. JlonacTHaAd JIMHHA COCTOHT Hi) 

a JiBypa3sesIbHOH BeHTpaJIbHOH, OKpyrJieHHO!| 
yMOOHAaJIbHOH, YrJIOBATOH BHYTPpeHHeH OOKOBOI} 
M KJMHOBHAHOH opcasbHOH Jlonactel. } 
BuhkoBpouwk coctas. Kpome tuna 
Horo Ba, H3BeCTHOrO H3 MpaHCKHX OTJORKe} 
Hui IO. TuMaHa, K STOMY Ke Posy MbI OTHOCHN| 
Manticoceras backlundi Holzapfel (+) (fombuan} 
cheb, 1899, crp. 25, ra6n. 2, dur. 3), onucaH} 
HbIM W3 TeX Ke OTJIO*KeHUi. 
OOmue 3amMeuaHua. Hosen po)| 
OTMMYaeTCA OT BCeX H3BECTHEIX PaHee JeBOH| 
CKHX aMMOHOHJeli [BYUJIeCHHbIM JesIeHHeM BeHT| 
paJbHOH JIOonactH. Bompoc o mpoucxoxkeHHP 
ero, TaK *%Ke Kak HW ceMelicTBa M NoOMoTpana P 
IleJIOM, NOKa elle He BNOMHE AceH. OgHako pac! 
CMOTpeHHe THNHUHOrO BUA UH HeCKOJbKO Gouleé 
pesuero Timanoceras backlundi (Holzapfel) 
f yKa3blBaeT Ha TO, YTO B SBOJIOUMH CeMelcTBé 
HaOmolaeTcA MepeXO] OT JOBOJbHO SBOJIOTHBIX 


Puc. 1. Heperopoxka u monepet- cKyJIbNTHPOBaHHBIX (cbopM K (cbopMam Oosee ui 
Hoe ceyeHue Timanoceras ellip- 


soidale Bogoslovsky, gen. et sp, BCSHOTHBIM HM rmaqkum. Mpenkom ceMenctay 
nov.: a— Ne 1268/3 (3 x); 6—  OYeBHAHO, Mor ObiTb KakKOH-TO paHHuli mpefcral 
Ne 1268/6 (2 X); 10. Tuman, BUTe@JIb BePpXHeMeBOHCKHX (BO3MO2%KHO ak 
p. Bexa-Box; dpancxuli spyc cpeftHeleBoHcKHX) aMMOHOVeH U3 nooTpay! 

Anarcestina, oOmaqasuiuii JucKouyalbHol, No 
BOJIbHO PasBepHYTOH, BePOATHO, CKYJIBNTHPOBaHHOH paKOBNHOH u mpocrTo?) 
JonacTHOH JmHMeH. B sTOM OTHOUIeHHM MpeycTraBuTesM HOBOrO cemelicTB! 
OIM3KO IIPHMBIKaloT K HekoToppiM Gephuroceratina (Hanpumep Sandbergero 
ceratidae), H He HCKMI04eHa BO3MOXKHOCTb, YTO OHH UMeOT O6ULMe C HMM) 
KOpHH. 
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Timanoceras ellipsoidale Bogoslovsky, sp. nov 


Tonotun—IIMH Ne 1268/4. 10. Tuman, p. Bexa-Box; bpancKuli 
apyc. 

®opma. Ha pauuux craguax paspurua (puce. |, 6) pakoBpuna ToucTO- 
AMCKOV JaJibHad, SBOMOTHAA, OOPpasoBaHHas WWHPOKUMU YIVJIONLeCHHbIMU B BeHTpo- 
AOpcaJIbHOM HalipaBJleHHH OOopoTtamH. YMOO lWHpoKoe, BOPpOHKOOOpasHoe. 
Hauunad c ueTBeptoro o6opora, MHBOJIOTHOCTh PpaKOBMHbI MOCTeMeHHO BO3pa- 
eraer. Ilocsleqyroutue O6opoTE! Bce Gosee OXBAaTHIBAIOT MpesbiyuMe, HaBHcaA 
Haj HumH. Bo B3pocaom cocTtosHuy (puc. 2 Ha BKJlelike K crp. 484) paxoBnHa 
Q/JIMNCOUAaIbHas, Oovlee WIM MeHee HHBOWIOTHAA. BeHTpasbHad cTopoHa ee 
WMpOKad, PaBHOMePHOOKpyrvieHiaA, NWaBHO NepexXodawlad B BbIMyKsIbIe 6oKO- 
Bbie CTOpoHH!. HanOosputaa wupuna oOopora TAroTeeT K yMOOHaJIbHOMY Kpalo. 
Tlocnequui — oTueTIMBbIM, OKPyrsieHHbI. YMOo JOBObHO y3KOe, Trsy6oKoe, 
cTyMeH4aTOe, OrpaHHyeHHOe WHPOKUMN, CJlerKa OKPYrJIeHHbIMH YMOOHaJIbHbIMU 
cTeHKaMH. PakOBMHHbI cCJIOM Ha BbICTYNMaIOWHX MphHyMOOHaJIbHBIX uacTAX 
MOCJe{HUX OGOPOTOB (Ha yMOOHAJIbHBIX CTeHKaX H B OOJIaCcTH yYMOoHaJIbHOrO Kpaa) 
3HaYHTeJIbHO yTOJMNeH. PopMa PaKOBHHb! B MpesesaxX BUa HECKOJIbKO BapbH- 
|pyeT: MoryT Ha6Ml0faTbcA 9K3eMIIApbI Gomee HM MeHee WMpoKHe. OfHako 9TH 
‘KOJleOaHHA, BEPOATHO, YKJabIBalOTCA B PaMKH MHAMBULYaJbHOM H3MeHUMBOCTH. 


Pasmepbi JI B Il Ty Bi mya Ay| 

TonorH 1 35,0 16,6 25.0 6,6 0,47 0,71 0,19 
Ne 1268/4 unl es 20,5 5.0) 0,47 0,84 0,20 

MN 1268/7 32,0 13,0 22,0 7,2 0,41 0,69 0,23 
30,5 15,0 2A 6,8 0,49 0,70 0,22 

19,6 0.9 15,6 es 0,47 0,80 0,24 

13,0 6,0 9,8 SNS 0,46 0,75 0,27 

8,0 3,0 6,3 25 0,38 0,80 0,34 

Ne 1268/2 26,2 13,5 20,3 ee 0,50 0,80 0,20 


DKZ3EMIUNAPHE Cc GoMee y3KOH pakOBUHO 


Ne 1268/8 33,0 


REO. < PoN0h <6: 0,46 06,64 0,19 
Ne 1268/4 30,5 14,5 6 


| 
Ne 1268/5 
3 
ae 8 80, 61= 2021 


Cxryaputypa. Ha pananx craquax passuTua (meppbie 2—3 oOopora 
60KOBbIe CTOPOHbI PaKOBMHbI ykKpalleHbl TOHKHMH UacTbIMH peOpbillKamn, 
KOTOpble Ha ocsexyroulux OOopoTax OObINHO crulaxKuBaloTcA. Bo BspocJiom co- 
CTOAHUM MOBEPXHOCTb PpaKOBUHb! JIMWeHa 3AMeETHIX CJIEQOB CKYJIbITY Pbl,HOHA AJ- 
pe HHOra HaOMOMaloTcA KOPOTKHE CrJiaxKeHHble peOpbILUKU B palioHe yMOoHaJb- 
Horo Kpaa. HaOmoparoutuecs Ha Aypax (puc. 2, a) cma6o pasiMuMMble cruiaxken- 
HbIe BOJHOOOpa3sHO H3OrHyTble NoMepeubble OOPO3LKUW yKasbiBalOT Ha XapakTep 
cTpyeK HapacTaHua, KoTopbie O6pa3yloT WHPOKHU HersyOokuu CMHHyC Ha BeHT- 
PaJIbHOM CTOpoHe H Cua6ble CMHYCbI Ha COKOBBIX CTOPOHAaXx. 

Ileperopogxka. Pacnosomenve onactel Ha neperoposke MocTpH- 
pyer puc. 1, a. / 

JlonacTHaa AUHUA. OnTOreHeTHYecKOe pasBHTHe JONacTHOH JH- 
HMM MO2KHO BHJeTb Ha puc. 3. Tleppaa sonactTHasd muHus (puc. 3, a) acesJaTHas, 
NOUTH MpAMaA, CO c/aObIMM BOTHYTOCTAMM («sJOMaCTAMM») Ha BeHTpasIbHOH u 
6oKoBoli cropoHax. Bropas JlonacTHaa JIMHUsA (puc. 3,6) y2xKe uMeeT JOBOUIbHO 
OTUeTIIMBbIe BeEHTPasIbHy!IO H yMOoHaJibHy1IO JonacTu. Ha CJeMYIOWMX CTannAx 
(puc. 3, eé—3) MpoucxoqUT JasbHelmee pasBuTHe JIONacTHOK JMNM. BextpaJb- 
Had JlouacTh MpHoOperaer ABydeHHOe fleseHve MyTeM OOpasoBaHHA cpeyuH- 
HOW BbIeMKH. SyOubI ee, BCe GoNee OOOCOOAHCh, Pa3seIAIOTCA JOBOJIbHO BBICO- 
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KHM CeJVIOM, B BepliivHe KOTOPOrO YaCTO HaOroaeTca HeOOJIbILOe OKPyrJieHHOe 
yrayouleHve, cosflaroujee ~BieuaTMeHHe peyUMpOBaHHOTO CpeAHHHOTO 3y6ula 


Puc. 3. OnToreneTHuecKoe PasBUTHe NOMACTHOH IMHHU 


Timanoceras ellipsoidale Bogoslovsky, gen. et sh 


nov.: 
a, 6 — Ne 1268/3 — neppax uw BTopad meperopoyKu 
(X 15); ¢—To xe np = 1,8 mmu I = 1,2 mu 
(X 15); e—To xe upu J = 3,0 mm, B = 1,2 wom u 
IU = 2,0 mm (X 7); 0—To xe mpu J[ = 4,5. mM, 


B = 1,8 mm u LI = 3,2 mm (X 7); e —To x*e np 
A=5,9 mm, B=2,5 mm uw Il = 4,4 mm (X 7); 
76 — TO) Ke) MPH ell —=s740" ei, Bo, On vies 
I] = 6,6 mm (X 7); 3—To xe upu J = 17,5 mM, 
B = 8,2 mm u I = 14,0 mm (X 3); uw — No 1268/1 
mpu J| = 19,3 mm, B= 10,0 mm u I = 15,6 mm 
(X 3); «—ronotun Ne 1268/4 npu JI = 24,0 mm, 
B=11,7 mm uw I = 19,0 mm (xX 3); IO. Taman, 


p. Bexa-Box; dpauckuli apyc 


MecTOHaAXOK Ze HNe. OgnnnallaTh IK3CMMIAPOB pasHolt coxpaH-ill 


BeHTPaJIbHOH JIonacTH (Kak pH 
TPeXUJIeHHOM JleleHHu ee). B 
BeplilIMHe BHYTPpeHHero OOKOBO- 
ro cefvia BO3HHKaeT BHYTPeH- 
HAA OokoBad sonacTb J. Bo | 
BSPOCJIOM COCTOAHMM (pHc. 3, | 
3—K) JlOMacTHaA JIMHHA COCTO- | 
MT W3 wlecTH JOonacteH. Beut- 
PaJibHad JlomacTb pe3KO JBy- 
paslebHad, rayOoKkaw, yMe- 
peHHO WmMpoKasA, yMOoHAaJIb- | 
Hai — WIMpoKaA, B OCHOBAaHHH | 
OKpyrsieHHawA, BHYTpeHHAA 60- 
KOBas — HeOOJIbIuaA, YIrJlOBa- | 
Tad, JOpcabHad — Coulee ray- § 
6oKan, KIMHOBUAHAA. Bee cel f 
Jia OKPYyrJieHHble, H3 HUX Haq 
py2xHoe %* 6oKOBOe —— ocoG6eHHO | 


IUHMpOKoe, aCUMMeTPHUYHOE. | 
OueptaHne JonacTHOH JIMHHU B) 
mpefewaX BUa  HeCKOJIbKO ¥ 


BapbupyeT. B uacTHocTH, cpe-} 
JMHHOe CeO BEHTPaJIbHOH JIO- I 
laCTH MO2XKeT HMETb BEpIuMHHOe | 
yrulyOuJleHHe, MOXKeT H He MMETB; | 
HaOofaloTtcA pasWyHA UW B 
ouepTaHHH Hapy2xXHoro 6OKOBO- } 
ro ceqla. OTH KOvIeOaHNA, Oe- 
BUHO, MaJIO CYLLeCTBeHHbI H 
o6ycJIOBJIeHb] HHIMBULYyaJIbHOu 
H3MeHUMBOCTbIO. 

CpaBHeuHue. OnucaH- 
HbIM BU OTMMYaeTcA OT Tima- 
noceras backlundi (Holzapfel) 
Oomee WHPOKOH MHBOIOTHOK 
PpaKOBHHOH HM  OTCYTCTBHeM{ 
pe3kKO BbIpaxKeHHOH CKYJIbITy-' 
pbl Ha OOKOBbIX cTOpOoHaX. 


HOCTH HalifleHb! Ha p. Bexka-Box, IO. Tuman, B oT02%KeHUAX (bpaHcKoro apyca.}| 


TlaneoutosoruuecKHit HHCTHUTYT 
Axkafemuu Hayk CCCP 


UWMTHPOBAHHAA JIMTEPATYPA 
'3.Tombuandens, Tp. Teor. Kom., 12, Ne 3 (1899). 


Bronn. MOH, org. reon., 82 (2) (1957). 
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Tocrynuso | 
20.1V 1957 


NB. E.Pyxeunes, 


Jloxnann Akangemuu nayr CCCP 
_ 1957, Tom 116, N 3 


I AJIEOHTOJOLH fl 


Usen-Koppecnonzent AH CCCP A. Fr. BOJIOrIMH 


APXEOUMAT 


Zi 
* 


O HECKOJIBKHX BHAAX MJIAHKTOHHBIX WH BEHTHYUECKHX 
| 


 Cpegu o6utbHoro Matepvana K MopdboOrHMHM CKemeTOB apxeolMaT, BBIAB- 
SleHHoro B KemOpun CoBetckoro Co1o3a, HepeqKH HaxOKH O4eHb CBOeOOpa3HbIX 
pop. ABTOpOM ObINIO O6HaApyxXeHO OoubILOe KOWJIMYeCTBO O4CHb MeNKHX 
M3BeCTKOBBIX OOpasoBaHHH, NepBOHaYaJIbHO MIPMHATHIX 34 apXeOWMaTbl 2%Ke B 
| eateries WIM pakuelt craquax pa3sBHTHA (2), Ha3BaHHbIX aBropoM «cepu- 
ion» (pyc. la, cM. BKuJeliky K crp. 504) u «ucTysa» (puc. 1 6). B paye mect 
CnOupn Oblin OOnapyKeHb! Cosee KPyMHble 0Opa30BaHuA, TO H3OMeTpHYecKHe, TO 
HECKOJIBKO YJJIHHCHHBIe, HO paBHO JIMWElMHbIe Ip 43HaKOB IPHKpellseHHoro OGpasa 
OKH3HH. OnH Obl MPH3HaHb! MepBOHAYabHO OTHOCALLMMHCA K CTaMHH «OMyM», 
«KoTOpad, Kak lipefnouarasocb, Y HeKOTOpbIX NpefcTaBuTeneH KOCIWMHOWMAaTHA 
—mpeqiecTBoBaia MpukKpeneHHio ux K cy6ctpaTy. Tlocneqytomaa npaktTuKa 
ucCIeOBaHHH He NOATBepAua HANHYHA STO cTaHUu pasBHTHA Y KOCUMHOWMAa- 
Tua. Takue HM ToJOOHbIe HCKOTaeMble (POPMbI HbIHe MPHXOAUTCA MpPH3HaTh 
jOCTATKAaMH CAMOCTOATEJIbHO CYMIECTBOBABLIMX apXeolMaT, KOTOPble moce mpo- 
xO MeHHA NMUHHOUHOK CTauM PpasBHBaJIM OYeHb NerKUHH CKeNeT H He CaNUIMChb 
da HO, a Be MaHKTOHHbIM oOpa3s »«xu3sHH. Mx ocTaTKH Nonagann Ha HO 
JIMlIb TOCMepTHO. 

| Hakonunaucb HeKoTOpble JaHHble K MepecMoTpy psya panee u3yUeHHbIX 
apxeollMaT. OTHM BoNpocaM MW NOCBAMAeTCA NaHHanH CTATbA. 

] 
| 
] 


| TlmaHKTOHHEI OOpas 2H3HH, TO-BHAMMOMY, MOrIM BecTH mMpefcTaBuTenu 
PasHUHbIX OTPAJOB apxeolMaT. CBa3b TaKUX (hopM Cc OeHTHYeCKHMH MOKA He 
yeranapnupaetcas. KputepHamu AA HX BbieleHua CieqyeT CUMTATD: a) TIposB- 
JleHHe H3OMeTPHUHOCTH B CTPOCHHM CKeseTOB IPH OTCYTCTBHH CesoB IpHKpen- 
jleHua K cy6cTpaTy, 6) NOpHcTocTb HM MWaCTHHYATOCTb SJIEMeHTOB CKesleTa, 
B) CIJIOWIHOCTh Hap yKHOH O6004KH, COCTOABINeH M3 CKEJIETHBIX SJIEMEHTOB H CIO 
MArKOM TKaHH (C PeCHHYKOBLIMH KJIeTKaMH?), ©) OceBaH CHMMeTPHA CKeseTOB, 


ec OHH Mo3qHee He NofBeprauch JepopMaluu. 
: 


JInaHKTOHHHe apxeouuvaTH 


Kaacc SEPTAIDEA 
(Archaeocyatha regularia Vologdin, 1937) 
CemelicTBO TABULOCYATHIDAE VOLOGDIN, 1956 


CxkesleT CJIO%KeH ABYMA IIOPHCTbIMH CTe€HKaMH HW AHUMAMH. 


Pom Szecyathus Vologdin, gen. nov. 


CkesleT MaJICHbKHM, H30MeTPHUHbIH, NOCTPOeHHBIH CHCTeMOH H3 JBYX pa3- 
BUTbIX OME B APYFOM WHHHApoB (4ByX CTCHOK), Or PaHHYeHHbIX C OOOHX KOHIOB 
(WWIOCKHMH JHHO,aMH. Bce CKeJIeTHbIe 9JIEMeHTHI MVIaCTHHYAaTble, Nopuctae. Tun 
po ja— Szecyathus cylindricus Vologdin. PacnpocTpanenue—yuacrok 
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Upanoscxuit, Antali. Bo 3 pac: T—HHKHHH KeMOpHie Poflopoe HasBaHHe yCTa- | 
HOBNeHO B YeCTb H3BeCTHOTO MameonTonora Kutaa npod. Crt CuH-u3sstHA } 
(H. C. Sze), Hanxun. 


Szecyathus cylindricus Volog din, gen. et sp. nov. 
Puc; “Leéyce 


Tuli dolium. A. L. Bonoruun, 1932(@)) erp. 12) sure Aewem a: 
; CkeleT UMeeT IIpH- 


3HakH powa. Bce ckeq 
JICTHbIG QJIEMCHTHI TOpH- 

eTble. JHHULa MPOABJAIOT 
CKJIOHHOCTb —- OMHO-}§=K 
cma6oH BOrHYTOCTH, Apy- | 
roe K cja6oH BBITYKJO- 
cTH. Bea HapyxxHaA 0- 
BePXHOCTb CKesleTa HHOr- 
a WOKpbITa TOHKHM Bop- ' 
COM H3BeCTKOBbIX HHTeH. 
BuHyTpu cKesleTa, HMero- | 
é mero juamerp go 1,2, ¢ 


pexe Jo 1,8mmM, pacnoua- | 
esa raeTcd BHYTPeHHAA CTeH- 
' Oy it) | Ka, oOpa3yloulaa WWIHHAp | 
ak 


BuBoe MeHbIUero ua- | 

MeTpa. TomutuHa Hapyx- } 
0 # HOH cTeHKH Jo 0,1 Mm, 

BH YTpeHHelt — ~ 0,03 — 
Puc. 1. a— nuuunxu apxeounat, tun sphaerion, 20 <X; 0,04 mm. Ilocnequaa no | 
i cea ne tun fistula, 20 x; ¢— Szecyathus ,oHmam cKemeTa 3aMKHY- | 
cylindricus Vologdin gen.etsp. nov. B MpOJO/IbHOM CeyeHHH; 

M x 
2—TO2xKe B nomepeyHom ceyennn, 20 <; 0 — Szecyathus 7d CBOUMM TEHUlaM 
itregularis Vologdin gen. et sp. nov., ceueHue 2Byx 9K3emn- HO MpHMbIKaroutHMH ss K 
apoB, 20%; e¢—Lucyathus elegans Vologdin gen. etsp. HaPYyKHbIM JHHIUaM. 
Recke TIPOJOJbHbIe CCUCHHA ABYX 3KZeEMMMAPOB, P- Jle6enb, Pacno pocTpauHe- 

JITav, Cp. kemOpHit; 2 — To Ke, ceyeHHe MaMe@HbKOTO 9K3eM- a 4 
mapa, 20x, yyacrox Mpanoscrnii, Antait,BepxuH H. KemOpus eS yaaa Hpanor- } 
cxuH, Antai. Bos- 


pacT — HWkKHHH KemO- 
puu. 


Szecyathus irregularis Vologdin, gen. et sp. nov. 
Puce. 10 


Tun dolium. A. T. Bonorgun, 1932 ((@), crp. 12,;-bur. 7 0, 4K), 

CxeneT uMeeT OpMy KOPOTKOFO UHHHApa, 3aMKHYTOrO C O6OHX KOHUOB 
quumamu. J[nuHa 0,7 mM, monepeyHuK 0,5—0,6 mm. B  ocHOBHOM OH Cco- 
CTOHT H3 NopucToh HapyxKHOH oOon0NKH, To BOpcUuCcTON, TO rmaqKol. Muorna 
NPOABIAIOTCA CeNbI TYpropa B Bue caOoro BSAYTHA HapyKHOH cTenku. Buy- 
TpCHHAA CTeHKa Bbipax%keHa 2ayaTOUHO, HJIH COBCeM He OOHApyKuBaeTca. 

PacnpoctTpanHeHne — yyactox Vpanoscxnit, Antali. Bos pact — 
HMKHHH KemOpnit. 


Szecyathus/Vologdin, gen. et sp. nov. 
Puc. 2¢ (Ha Bksefke K crp. 484) 


CkeleT HeCKOJIbKO YIHHeHHBIM, c IHJIMHApHyecKol OOKOBOH moRepx- 
HOCTbIO H NVIOCKUMM AHUUaMH Ha KOHUAX, HO C 3aMeTHO CIJIa2KeHHbIMM yraMn. | 
Ero nonepewnuk Jo 1,0 mm, quuHa Jo 1,7 uM. Hapyxhas CTeHKa HECKOMbKO | 
yTommlena. Ee nopuctocth TpyqHo pa3zimuuma. BuyTpenuaa cTenKa oueHb 
TOHKad H UMeeT UMJIMHAPUuYecKoe CTPOeHHe, NOMEMLeHAa HECKOJIBKO 9KCAKCHAJIbHO. 
HaOoyaemoe B wide nepekauimBaHwe oceporo ceyeHA cKeneta cneqyer | 
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PHNHCaTb BTOPHYHBIM TpolleccamM. Y\IHHeEHHOCTbh CkejieTa, crmaxkKeHHOCTb 
PIOB HW SKCaKCHaIbHOCTb LEHTPaIbHOH MOOCTH 3acTaBsAIOT IIpusHaTh cbopMy 
OBLIM BUOM. PacnpocTpaHeune—p. CanamitpKron, 3anaqupie Canubi. 
03pacT —cpequHi kemOpnit, 20na Tollaspis T. Ko6aamn (‘). 


Pog Lucyathus Vologdin, gen. nov. 


CxesleT uMeeT OOUCHKOBUAHYIO HIM AlieBUNYyIO (opMy, ONM3KYIO K 3JJIMN- 
OHAY BpalleHus, Be CTCHKH M WeHTpadbHyio Nosocts. Hapyxuaa ctTeuKa 
TOJIMLEHHaAH, BHYTpeHHAd —ToHKasd. J\Huma y o6eHx CaMocTOATeMbHEIe, 
OumKeHHbIe. Tun po Aa — Lucyathus elegans Vologdin, gen. et sp. nov. Pox 


jHa3BaH B YeCTb M3BeCTHOrO HCCuIefoBaTeiA KeMOpun Kutaa mpod. JIy Ex-xao 
{Lu Jen-hao), Hayxun. 


Lucyathus elegans Vologdin, gen. et sp. nov. 
Puearl? ey) ocelia,é: 


Craqua dolium. A. IT. Bonorguu, 1932 (4)), crp. 12, mur. 7 a, 6, m). 
Craqua dolium. 
A. [. Bonorguy, 1940. 
‘Archaeocyatha ((?), crTp. 
39, puc. 11) 

Ky00K H3aU,HOH OK- 
pyro dopmpl, O1Hu3sknl 
K SJVWIMTICOHAY BpalleHua, 
aMeeT B JHaMeTpe Jo 
(0,7 MM, pu jmHHe Jo 
0,8 —0,9 mm. Huorga B 
MOpORe OH HECKONIEKO Je- 
cbopMupoBaH. HapykHaa 
cTeHKa yTosllleHa CHapy- 
*KH HaCJIOeHHeM BopcHc- 
TOM Hapy2XHOH OOO0UKH 
‘MHOryla C BbICTyNaMu Ha- a 


2K uc. 2). Ckpenue- 2 : 

i Se Hl (pu ee Zo a Puc. 3. Leecyathus yavorskii (Vologdin) Vologdin gen. nov.: 
a a—uacTb nonepeyHoro ceyenua c Tersia filiforma Vologdin na 

HO€, C 3aKPYPJICHHAMH.  yapyau. crenKe, 3X, p- H. Tepcb, Ky3neuxuit Anaray, H. Kem- 

BuayTpenuaa cTeHKa pac- Opui;6—rTo xe, 10X;6@—TO xe, NpoXOMbHOe CeyeHHe MHTep- 

MOO*KeHa KOAKCHAaJIbHO. BaJWJIOMa, WeHTpalbHaxA IMOJIOCTb clipaBba 3X 

Ee Tommuya He Oosee ; 

0,04—0,05 mm. TlopucrocTb TonKas, AHHUIa —BOlHbIe. OKpyrsocTb cKeserTa, 

erO H3AllHOe CTpoeHHe HM XaPakTepHad HapyXHad OOONOYKA 3aCTABAIOT OTHECTH 

(bopMy K HoBoMy pogy wu BuAy. PacnpocTpauennue — p. Jlebegn, Anta 

4p. CaHauTeikrom, 3anaguble CasHbl. Bos pacT —cpefnui KemOpuu, 30Ha 

Tollaspis T. Ko6asmu (‘). 


BeuTuyeckHe apxeouuaTu 


Yenmp. nonocins 


Yenmp. 10/0CIb 


Kuacc SEPTAIDEA 
(Archaeocyatha regularia Vologdin, 1937) 
CemetictBo LEECYATHIDAE VOLOGDIN, fam. nov., 1956 


Pog Leecyathus Vologdin, gen. nov. i 


Ky6oxk MpapusbHow y3koKoHMYeCKOlt, NOWTH UMAHHApHYeckoH opt, 
yo 20—30 mM B NlomepeuHuKe, HMeeT y3KHH HHTePBaJVIIOM, 3allOJIHCHHBIH pac- 
WIeIIAIOUWMMHCA TO Hapy2xKHOMy kKpalo- weperopogfKkamu. PojoBoe  ua- 
3BaHHe yCTaHaBJIMBaeTCA B YeCTb M3BECTHOrO reoora H ManeouTocra Kutas 
akajemuxa JIu Cpi-Tyana (J. S. Lee), Texan. Tum poga—Archaeocyathus 
yavorskii -Vologdin, 1936, us HmxHero KemOpua Ky3neyxoro§ Anatay. 
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Leecyathus yavorskii (Vologdin) Vologdijm gen. nov. 
Puc. 3 a—é 


Archaeocyathus yavorskii.. Vologd. A. T. Bomorgun, 1931 ((7), crp. 86, | 
cur. 37a, 6; ta6n. XXIV, cur. 1).% 

Ky6ok c mpH3HakamMu pojla, Jo 30 MM B NomepedHuke, UMeeT YTOJMICHHYIO } 
HapyxkuHyio cTex#ky jo 0,3 mM. Ee nopbl paciosowKeHbl M0 OAHOMY } 
pay Ha uuTepcentyM. [IleperopoyKH YacTbie, MIOCKHe, CelTaIbHbIli KOSp-} 
cbuuveHT oKosio 18—20. Bee 7ByrpaHHble yrvibl MHTepCellTasIbHbIX KaMep CTvlaq | 
*KeHbl. BHyTPeHHAA CTeHKA, TOMIMHOL O,25—0,30 MM, HMeeT NO OAHOMY BepTH- | 
KaJIbHOMY psy lop Ha uuTepcentym. Vutreppaimtom, He wupe 2,0 MM, | 
3aNOJIHeH 4acTbIMH MeperopoqkaMH, COCTaBJIAIOWIMMH OCOOeHHOCTh BHAA. | 
Bau3 HapyxHOl cTeHKH, B paccTosHuH “7/, HX IHPHHbI OT BHYTPeHHeH 
CTeHKH, OHH pacieleHbl HayBoe. OTu paculenbl (rimae}BCeyeHHH NOAKOBO-| 
o6pa3uble. OT BHYTpeHHel CTOPOHb! Hapy2KHOH CTCHKH B HHX BXOAT, HO K HUM} 
He MPuKacaliorcn, NPOROAbHbIe TOHKMe TaCTHHKH, PacCHOJIOKeHHbIe B CTBOPe 
COOTBETCTBYIOUUX MeperopofoK. Panee (1,8) sta dopmMa aBTopoM OblJla OTHe-} 
cesa K pogy Archaeocyathus Billings. WauTbipas, yo apxeouMaT c Nofo0- 
HbIM CTpoeHHeM (KpoMe OfHO opMbI u3 TepluaTH) B AabHeHwemM OovbIUe 
He BCTpeyalocb, JaHHy!o (opMy HeoOXOAMMO BbINeMHTb B ocoOble por HI 
cemelicrso. Pacnpoctpanenue—p. H. Tepcb, Ky3sHeukui Anaray.) 
Bo3pacT —HMxKHHH KeMOpuH, KAMeIIKOBCKHHM YTopH3oHT. 


CemelicTBo COSCINOCYATHELLIDAE ZHURAVLEVA, 1956 
Poa Tannuolacyathus Vologdin, gen. Tov; 


Ky6ok c lpaBusIbHOH TOHKOMOPHCTOH HapyKHOH CTeHKOM MH C YTOJMIeHHON] 
BHYTpeHHeH, COCTOAINeH H3 MaCCHBHOH MOpHcroH OCHOBHOH CTeHKH H TOHKOM 
HONOJHUTeIbHOH O6OOUKH; OH HMeeT B HHTEPBasIIOMe CHCTeMy MeperoposoK | 
M uuu. Mnorga npucytctsyer nysbipuatas TkKanb. T 4m poa—Tannuolacya-| 
thus multiplex Vologdin, sp. nov. cp. 5. Wanran, cucrema p. Onerect, TyBa. } 


Tannuolacyathus multipJex Vologdin, gen. et sp. nov. 
Pue. 4 


Ky6ok lpaBHJIbHOTO CTPpOeHHA, NOCTHTAaIOMlMH KPYIHbIX pa3sMepoB, UMeerT | 
TOHKY!O TylaqKylo HapyxHyto cTenxy 0,03—0,04 mm, c nopamu oKovo 0,03 MM. | 
BuyTpenuad cTewka polinada. Ona cocTouT us MaccHBHOH oc-| 

: HOBHOM CTe€HKH C DpaBYJIbHbIMH NopaMu jiMamMeTpom 0,2 mm, | 


e KOTOpble K OCH KyOKa PaClUHpAIOTCA, YNHPancb B CeTb TOHKHX | 
wero & Op TOHKOH ONOMHUTeNbHOH U3BecTKOBOH o6oo"uKH. Takum} 
o6pa3oM, Nopbi ipHoOpetatoT XapakTep BeTBAMIMXCA Nop, moJo6-| 
on HbIX HaOs0faeMbIM y HEKOTOPEIX 9TMOuNUA. [leperopogzKu Tos-| 


. iwwHHOH 0,06—0,08 MM uMerfoT nopbl AHametpom 0,05 mm. Cen- 
Ate ne TabHbIM KoSppuuveH? He ycTaHoBseH. JIHuIa TOHKHe, BbINYK- 
Rissedf Jibie BBeEPX, HHTepTaOywsioMm 2,0—2,2 mm. Mectamu Ha6mojzaetcs | 


y 


¢ Ny3bipyatan TKaHb. 
: d 
~~ Puc. 4. Tannuolacyathus multiplex Vologdin gen. et sp. nov., mpogombHoe: 


Verte me ceucHHe, eHTpaibHad mMolocTb cnpasa, 5X, p. 5B. Ulanran, Tysa, mnpegno-; 
t & JOXKHTeEIbHO Cp. KeMOpHH 


Pacnpoctpanenne—p. B. MWlauran, Typa.'Bospact (npeqnono- 
XKHTEJIbHO) — CpeqHuH KeMOpHii, HU3bI. 


Tlaneoutonoruyeckut WHCTHTYT Tocrynuno 
Axkagemuu Hayk CCCP 2 X 1956 
ELLMTHPOBAHHAS JIMTEPATYPA 


1A.T. Bomorgun, Apxeounats Cu6upu, B. 1, 1934. 2 A. TL. Bonorgaun, 
Apexeounatsl Cu6upu, sein. 2, 1932. 3A. B. Bonorgun, Artaac PyKOBOAAM. opm: 
uckon. d@ayu CCCP, 1, Kem6pui, 1940. * Teiichi, Kobayashi, J. of Faculty of: 
Sci. Im. Uniw. oj Tokyo. Sec. II, 6, Pt. 12 (1943). 
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Jornagnn Akagemun nayx CCCP 
1957. Tom 116, N 3 


HHTOJOTHKA 


M. B. TOKWH » 


IJIEKTPOHHOMMKPOCKONAYECKHE UCCJIEXOBAHVNA 
BASO@®HJIbHbIX CTPYKTYP OOWMTOB PARASCARIS EQUORUM 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoseim 26 VI 1957) 


Tloctu2kenua O“OXHMHH, B UaCTHOCTH MpMMeHeHHe MeToLa ApoOHoro LWeuTpu- 
yrupoBanna (?) HW ycllexu B OONacTu 2eKTPpOHHOM MUKpockonuu (3, >), no3- 
BOIMIH NOWYYMT MpelcTaBsenve O TOHYAHWIMX CTPYKTYpax, C KOTOPbIMH CBA- 
3aHa Oa30usIMA YYaCTKOB UHTOMIAa3Mbl PasIMUHbIX KJICETOK HW H3BeCTHBIX B JIH- 
repaType NO, Ha3BaHHAMH «<9practomla3sMa» (*), «HLoMasMaTHyueckul peruKy- 
uiiom» (4°), H «BOHHbIe «-luTO-MemOpaHb (?, 4). Takoe pa3sHooOpasue Ha- 
BBaHUM, CBASAHHOe C HECXOJHBIMH, YaCTO MPOTHBOPeYMBbIMH JaHHbIMU, Noy4ex- 
HBIMH PaSHbIMH aBTOPaMH, BePOATHO, B 3HAUHTeIbHOM CTeENeCHH 3aBHCHT OT Cie- 
iin HCCJIeMOBaBLIHXCA HMM OObEKTOB. 

Hamu u3y¥alacb TOHKad cTpykTypa oouuTos Parascaris equorum, uHa- 
XOJHBIUMXCAH Ha cTafun I nepnoga pocta. MeroquKa Halumx uccieqoBaHui 
aKoBa. 

AMYHUKUM aCKapubl HapesauCb Ha HeOobliMe yuacTKu HM (PUKCHPOBAaHCb 
mo Ilanane (*) B 6ybepHpoBaHHOM alleTaT-BepoHasiom 1% pacrBope ¥eTbIpex- 
lokucn ocmua mpu pH 7,3—7,4. Tlocne mpompipku u 06e3B0xKUBAHHA OObEKTHI 
BakJIOUaJIHCb B CMeCb MeTaKpHuaToB 6yTua u Metusa (4 : 1) no cnoco6y Hbw- 
meHa, Bopucko u Cpepgviosa (*). Cpesp! tommunHon 0,025—0,03 » usroroBsa- 
\IMCb 110 MeTOLY, paspaOoTaHuomy Llécrpauqom (7°), Ha ybTpamukpoTome (upMbI 
KB. PacnpaBjleHHble H CMOHTHPOBaHHble cpe3bl W3y4aHCb O€3 BbIMbIBAaHHA 
MaTepHaJla 3aJIMBKH. 
| Wceneqopanua MpoBoyuiuch Ha 3eKTPOHHOM MukKpocKone Tuna YIM-100 
mp Hanps2xKenun 60 xB. 
| Kak oryermuBo BHLHO u3 puc. 1, 6a30PuIbHbIe CTPYKTYPbI OOMWHTOB HMeIOT 
eTUaTOe CTPOeCHHe, MOSTOMY Mb! OyfleM MIpHep2xKHBaTbCA B JalibHeHeM MIA 
MX QOO3HaYeHHA MpesiaraeMoro HaMU TepMHHAa “9pracTonasMaTHyeckaA CeTb» 
SC), yuuTpiBalolero KaK TeCHY!O CBA3b MOMOOHBIX OOPasoBaHu C CHHTeTHYEe- 
ICKOH AKTUBHOCTHIO KeTKH (°,”), TaK MH UX CTPYKTYPHble ocoGeHHOCTH. OpracTo- 
mla3MaTuuecKasa C€Th OUCH H8MeHUMBa 0 dbopMe. B THNMHUHOM cuIyyae ee OaJ- 
Iku — Unimuppuueckue (puc. 1 u 2, LI), uacro c aMMYOBUHBIMK pacluinpeHuAMH, 
puc. | u 2 AM), unorga oueHb HenpaBusbHOK copmp!l. Kanasbuenaa npupo- 
Wa Taxeli DIC HecoMHeHHa HM XOPOWIO eMOHCTpHpyeTcA Kak Ha HX IIpO- 
OJIbHbIX paspe3ax, TaK HM B MeCTaX MOMepeyHbIX paspes0B, Ha KOTOPbIxX 
TSOKH MMEIOT BH, MpocTbix Koseyek (puc. 1 uw 2, /TK), a aMny Jbl — Bu Mewog- 
KOB (puc. | u 2, M), orpaHwueHHErxX OMHOUHbIMM MeMOpaHamu. JuameTpbI 
KaHaJblleB Bapbupylot oT 180 go 260A, TOMMMHa OrpaHMuHTeJIbHbIX MeM- 
Opan ot 110 yo 150A. Ha puc. 1 xopomo BuyqHa 3ePHHCTOCTb, MOKaJM3H- 
POBaHHad Ha OrpaHWYNTeJIbHBIX MeMOpaHax HM OOPpallleHHad KaK BO BHYTPb 
movlocreit KaHasIbleB, Tak HW Hapy2xy. CorsacHo JaHHpM Ilanage u Cuxesuy (*), 

ONYYCHHBIM Ha [aHKpeaTH4YecKHX KJeTKax, 9TH 3epHa — pHOoHYKJenHOBOL 
mpuposy. Taxa IC —uau nytem upocroro sarvOaHHa, uM IyTeM pasyqBa- 
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BaHHA C MOCJeAyIOWNM sarHOaHHeM KOHWOB BerBeli (puc. 1)— o6pa3y1orT 
eTJICBUAHBIC CTPYKTYPbI; NOCMeAHvHe MOFyT MOMHOCTbIO CJMBaTbCA, UPHHuMaA 
Al CJIOMKHBIX KOJIel, (puc. 2 2) © XapakTepHbIMH JBOHbIMA MemMOpaHaMy 
3eCbMa CoraTbiMa sepHamu PHK), orsmuatomjumu ux OT MpOCcTHIX KoseuUeK. 
Osbia M TeTsM yacTO conpoBoxsaioTca amnyviamu. Tak, Ha puc. | npex- 
TaBJICHO KOJbIO C YeTbIPbMA amMyvsiamu. Ha puc. 1 u 2 Buyno ucKsmoUL- 
pJIbHOe MHOrooOpasve (bopm OC, rosopswee 3a GoubyIo MaOMIbHOCT 
foro MaTepHayla, CTpyKTypHaA OpraHHvsallMaA KOTOPOrO TeCHO cCBH3aHa Cc Ca- 
DIMM pasHooOpasHbimu (byHkuMamMu (1, 5, 7, 9, 4, 12), Mp na6mojasmu ero 
PCHYIO CBAS8b C YETKO BH/HEIMH Ha Bcex pucynKax XOHJpHosomamu (X), 
oTOppIe NOKa3bIBaloT CeUMPHYeCKYIO BHYTPeHHIOIO CTPYKTYpy, COCTOALLYIO 
3 JBOHHbIX MeMOpaH, amopduHoro Mar Danes WM IJIOTHBIX OCMHO(HJIbHbIX Ppa- 

JI. 

J[BoWHbIe MemOpaHbL_XOBAPHO3OM OBOLUTOB MMeIOT XapakTep Nasbueo6 pasHblx 
| ee o6oo4ueK XOHPHO30M (PHC. 1 u 2). IIpeycrapaser nuTepec BUH 

puc. | TpoHHas MemOpaHa OJHOH u3 xonApHosom (T'M), KoTOpy!0 MOXKHO Tpak- 
BaTb H Kak JBOWHY!O MeMOpany, MJIOTHO IIpHMbIKalollly!o K OOomouKe. MatrpuKe 
a3JIMYHbIX XOHJPHO30M HMEET Ppa3JIMUHYIO 3SJIEKTPOHHOONTHYECKYIO MIOTHOCTH, 
oTOpax, NO-BHMMOMY, CBHJeTeJIbCTBYeT O Pa3/IH4HOM (PYHKUMOHAJIbHOM CoO- 
OAHHH XOHpHosoM. OueHb BepOATHO, 4YTO XOHAPHO3OMBI, BbITIALAUIMe Ha 
oTOrpaduax Oowlee TEMHLIMH, ABJAIOTCA Gosee MOJOJbIMU, B TO BPeMA KaK CBeT- 
ble H, KaK lpaBusio, HanOoulee KPyNHbie XOHAPHO30MBI — CTapbimMu (HeOoubILNe 
A3MEPbI HEKOTOPbIX CBeTJIbIX XOHAPHO30M OObACHAIOTCA MpOXo*KeHHeM cpesa 
epes Mepudepuyecky0 YacTb XoHApHosompl). Ha puc. 20 u3zs06paxkenb! ABe 
WIbKO UTO Pas/leMBUIMeCA XOHJPHO3OMBI, Clie CoeMHEHHBIe TAXKOM, TAK Ke 
ak TSK OC, WMeIOUIMM XapakTep JBOHHOH MeMOpaHbl, HO OTJIMUAaIOLMMCA OT- 
YICTBHEM OCMHO@MJIbHLIX TpaHYJI HW 3aNOIHeHHOM COjep2kUMbIM MOMOCTHIO 
aHaJiblla. 

Ora KapTHHa ABIAeTCA THNMUHON A [eleHuA XOHApPHo30M Mepellny- 
OBbIBAHHeM; TMIOMHMO Hero HaMH OOHAapy2KeHbI cuyyan «cpparMenTallvou- 
oro» JleJIeHHA XOHJPHO3OM, Kak Obl OTMOUKOBDIBAaIOWLNX HeEOObWIOH yu4acTOK. 

Takoe JleleHHe lipefctapueHo Ha puc. 2 e. Buytua cBoeoOpa3Had CBA3b CBETIIO- 
KpallleHHOHW OCMHeM XOHJPHOSOMbI C MHTEHCHBHO OKpallleHHOH NouKoN, HMelollaA 
apakTep RBOWHBIX HuTed, Ha puc. | u-2 6, @, e, #% BULHa UpesBEI- 
aio TeCHad CBA3b KaHasblles OC c XOHApHo30MamH, NpW4eM KaHaJIbllbl 3/eCb 
MeIOT THMHUHEIN Wis Take OC Bug. Tun HanGonee TeCHOM CBA3H XOHAPHO30M 
9pracTonmasMaTHuecKoH CeTbIO pescTaBseH Ha puc. | u 2 6, O, re MOXKHO Bu- 
€Tb XOHJIPHO3OMEI, OXBAYCHHLIe NeTIAMU HW KOJbUaMu. Kak npaBusio, HavOosee 
eCHO CBA3AHbI C IC MowOsbIe TeEMHOOKPallecHHble XOHPHO3OMBI. 

He ucKs10ueHa BO3SMOXHOCTh HOBOOOpasOBaHHA XOHAPHO3OM B MeTAx OC, 
WMOCTpallveH “ero, MOKeT ObITb, ABJIAeETCH XOHAPHO30Ma, MpelcTraBseHHaA 
apuc 2 O. 

Ec BcTaTb HASTY TOUKY 3peHHA, TO MOJIOAbIe XOHAPMO30MbI, HE CBA- 
AHHbIe Cc TAKAaMU OC, clekyer paccMaTpUBaTb Kak OOPAasOBaHHble NyTeM jleve- 
MA MepelliHypOBbIBaHHeM WIM PparMentaluei. TakuM oOpa30M, Ha OCHOBa- 
Mu HaOsIOJeHUM Hall YJIbTPpacTPpYKTYPOH OCOWMTOB MOXKHO OTMETHTh CseMyIoule 
COOeCHHOCTH. 

1. B coorspeTcTBHH Cc HapacTaHHvem Oa30cduuU, WMTOMNasMa OOWTAa ,OKa- 
pBaetcah OoraToHw YJIbTPaMHKPOCKONMYeCKHMH CTPYKTYPaMM, OTHOCALIMMH- 
1 K paspAany spracronmasmatuueckux oOpasopannit. IIpupofa u crpyKrypa 
TMX. QOpasoBaHHl MOryT ObITb BbIPAXKeHbI TEPMHHOM «9pracTolMasMaTHuecKaA 
eT». 

2. OrmeyaeTca OO6HIME XOHJAPHO30M, MMEIOINMX XapakTepHYIO JIA JaHHoro 
ObeKTAa CTPyKTypy. 

3. OnucbiBalorcd KapTHHbI NOMMMOpPH3Ma XOHAPHO30M, KOTOPbI€ MOKHO 
ACCMATPUBaTb Kak 9Tallbl HX POPpMMPoBaHHA. 


4, OOHapyXeubl pa3IMUHbIe THINbI AeseHHA XOHIPHO3oM. 
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OrmeualoTcd TecHble TomorpaduuecKNe OTHOWEHHA MOJIOJbIX XOHJPHO3O) 
C 9pracromla3MaTHuecKHM allliapaToM, aloliwe OCHOBaHHe NpeMNONOKUT ya 
crue 9pracTolma3MbI B HOBOOOpasOBaHHM XOH{APHO30M. 


Jla6opaTopHst SeKTPOHHOM MAKpocKOnMA Iloctynuso 
Axajemuu Hayk CCCP, 25 VI 1957 
MockoscKuli rocyapcTBeHHbI yHuBepCHTeT 
um. M. B. Jlomoxocosa 
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Mornano Ak'anemun nayr CCCP 
1957.% Tom 116, Ni 3 


PHCTOJOLPHA 


M. Wl. MTOXOB 


POCT W H3MEHEHHSA B TKAHEBbIX KYJIbTYPAX 9HAOTEJINA 
_ CEPAEYHDIX KJIAMAHOB 


(II pedc mabAaeHo akademuxom H. H. Anuukoeoim 24 V 1957) — 


Ilo wmpoko pacmpocrpaHeHHbIM B HacTosiee BPeMA B3TIATaM, 2HLoTenHu 
BIACTCH PASHOBMHOCTbIO KJIeTOK COeCMHHTeIbHOK TKaHH. IIpeqnomaraertca, 
TO OH B SKCIepHMeHTAIbHbIX YCNOBUAX MpeBpaliaeTca B cbuOpobsacThI, a 
Seperosnie KJIeTKM» Cocy 0B (1), OTHOCHMbIe K PeTHKYJIO-9HAOTeMMaIbHOM CucTe- 
i¢,— B PuopoOnacrbi u Makpotbaru ('). Hekotopbie aBropbl, HaoOopor, cunraior, 
TO 9HLoTemMH apTepuli u BeH pasBuBaeTCH u3 CyO2HJOTeMMAaIbHO CcoeqHHH- 
eJIbHOH TKAaHH HV, OYAYYM BbICOKOCNelMaIH3HpOBaHHbIM, He CMOCOOeH pa3MHO-’ 
<aTbcaA MUTO3aMHu (? *). Ilo ApyruM MpepcraBseHuaM, 2HOTeIMH KavecTBeHHO 
TIMUeH OT KJeTOK COCAMHUTeIbHOM TKAHU, HE BOSHUKAeT 3a HX CUeT HM HE Mpe- 
spalilaeTca B Hux. OH uMeeT Mop@oulornyeckyi0 XapakTepHCTHKY STHTeNHEB, HO 
MeCTe C TeM OTJIMY4eH OT APYIHX SMUTeIMaMbHbIX TKaHel (°). 

OHMOTeIMM KalaHoB Cepia YeMoBeuecKUX 3apoOsbiluel B KyMbTYpax TKaHeH 
yACTET B BHJ€ KOMIMVJICKCHBIX MeMOpaH, TAKeH M CETEBHAHBIX CTpyKTyp (°). 
Ipu KyJIbTHBUpOBaHH KPYNHbiX BeH, a TaKKe aOpTbl KpO/IMKa HaOsMOMaUCb 
IDHMePHO TakHe 2Ke BapHaHTbI pOCcTa SHAOTeIUA, KOTOPHIe ObIIH CBASAHBI C pas- 
IMMHbIMH Tepexogamu. IIpu sToM nosYepKuBaeTca, YTO OOPaA30BaHHe CETCBUAHbIX 
TPpYKTYp Camo no cee ellie He OOO3HadaeT NPeBpallleHHs SHOTEMHAIbHBIX SJ1e- 
[CHTOB B KJICTKH COCIMHUTeIbHOH TKaHH (7). 

B HactosleH padote Obl H3y4eH POCT SHAOTeIMA CepeuHbIX KJlallaHOB 
(POJINKOB B BO3pacTe OT 3 Mec. Jo 2 eT B KYbTYpax TKaHel. 

Baio npou3BexeHo 25 cepu onbiros. O6mee KOMYeCTBO KYJIbTYp ObIJIO 
300. Tlocepbr npou3BosusHCch BO diakoubl. B KayecTBe MMTAaTebHOH Cpefbl yno- 
‘peOAuach renapHHOBad KYPhHAad Na3Ma, KYPHAbIM IMOpHOHAabHbIM SKCTPaKT, 
‘bIBOPOTKA KPOBH KPOJIMKa HU 2KuKOCTb Tupose. CMena xu_KON Pa3sbl NpOH3Bo- 
[ulacb. Ha 4 JleHb, TlepeceBbl C BbIPesaHvem — Ha 15—20. 

KyJIbTYpbl H3y4aJIMCb IPH X%Ku3HH M Ha CPUKCHPOBaHHbIX OKPaleHHbIX Mpe- 
lapatax. DuKcallud NpelapaToB MpOw3BOsuMach OT YaCOBbIX cTaHH jo 3 Mec. 
Teaiucb TOTaJIbHble MpenapatTbl H CepHu cpe3sos. 

Jlni BbIABJICHUA KJIETOUHBIX PpaHUll XKUBbIe KYJIbTYpPbl CHayama OOpadaTbl- 
3auCb 0,25% pacTBOpOM as0THOKHCOrO CepeOpa, AOMOHUTeIbHO UKCHpO- 
3aiucb B 10% tbopMasuHe, a 3aTeM OKpaliuBasucb remaToKcumuHOM Kapayan 
Anu SicpowHa. B uacrw cayuaeB Mpou3sBoO_Nsacb OOpaOoTKa NpenapaToB 0 
DejEreny. 

Kaanaubl ceptiia y KpomMKa mpeycTraBmaloT coOolI0 TOHKYIO MiacTHHKy — 
lyMAMKaTypy IHLoKapza, o6e MOBepXHOCTH KoTOpol NoKpbITH! 9HLoTemHeM. Ilo- 
“I@MHHH COCTOHT H3 TECHO COMKHYTHIX YIVJIOWLCHHbIX KJICTOK, OOpasyIOUlHx 
TelipepbIBHBIM MuacT. Mexay aucTKaMH SHAOTeIMA HaxXOWATCA MWY4KM MBILUL, 
WACTHYECKHE BOJIOKHA HW MpOCMOHKU COeAMHUTeIbHOH TKaHH. CepfeuHble KJla- 
TaHbI ABJIAIOTCA OUCH YOOHBIM OObEKTOM [WIA HSYYCHHA SHAOTEIUA B KYJIbTY- 
.aX TKaHeli. OKCNMAaHTUpyeMbI KycoueK C OGeHX CTOPOH MOKPbIT SHAOTeMeM 
1 WMeeT HE3HAUHTeIbHYIO TOJIMMMHY. 


504 


J 

Yxe vepes CyTKH Moce MOCeBa MOXKHO 3aMeTHTb, ITO MOKPbIBaloulne Ky- 
coueK Kylaflada 9HoTeMaJIbHble KJI€TKH 3aMeTHO HaOyXalOT UM YTOVJILMAaloTca. 
Cpequ HHUX MOABMAIOTCA OTJebHbIe OOlee KPYMHbIe 9JIEMeHTHI. Ha 2—3 cyTKu 
HauMHaeTCa ZKCTCHCHBHBIM pocT. OT Kpad KyCO¥Ka BbIABMralOTCA TOHKHE OT- 
pOCTKH KJeTOK, HeOOubUINe KJeTOUHbIe TAXKH WIM MeMOpaHbl. PasxkwKeHMe 
(buOpuHa HacTynaer paHo u MpoucxosuT sHepruyHo. K 8—12 quI0 30Ha pocta 
OKpy2KaeT LIMPOKHM MOACOM BeCb KyCOoueK. Tocae llepeceBa C BbIPe3aHHeM BHOBE 
oOpas0BaHHad 30Ha pocTa COXpaHAer NpexkHUH XapakTep. 

B uacru KyJIbTyp, B TOJMLe WeHTPaJIbHbIX yUaCTKOB 30HbI pocta, yaBaJoce|, 
OOHapy2KHTb, TMOMHMO SHAOTeMMA, KleTKM COeMHHTeIbHOH TKaHH. OjHaKe 
OduIbluad, Mepuepuseckad, YaCTb 30HbI pocta BCer a Oblla YACTO JHAOTeMMAIB- 
HOH. 

DHMOTeMMAIbHbIC KJICTKH, BbINBUradcb 3a Iipefesbl KyCOUKa, HIM CTeNATCA 
10 TOHKOMY cBepTKy (buOpHHA, WIM pacCTBOpAIOT ero u pacTyT no cmofe. Muorga 
pocT 9HAOTeMMA UeT B ABYX ILIOCKOCTAX. ; : 

Ha ToraJIbHbIX MpelapatTaxX Bcerya MOXHO MpocsequTb HeNocpeACTBeHHBIM 
Tlepexo], 9HAOTeIMaIbHOrO MOKPOBa WeHTpa/IbHOrO KYCOUKA B 30HY pocTa HU Ta- 
KHM O6pa30M YCTaHOBHTb MpHHaiexKHOCTb JaHHOM CTPyKTYpbl K 39HOTeHIO. 
Oco6eHHO OTYeTIMBO 2TO YaBasocb HaOIOJaTb Ha Npelapatax c nocepeOpex- 
HbIMM KJICTOUHbIMH TpabHhWamMu. 

OuoTeiui KiamaHoB Cepia KpovIMKa JaBaJl TPH TlaBHbIX BapMaHTa pocTa: 
KOMIVICKCHbI€e MeMOpaHbl, TAXKH HM CeTeBUHbIe KeTOUHbIe cTpykKTyphl. Mexay 
S3THMH OCHOBHBIMH BapHaHTaMM HMeJIMCb pasJIMUHble MepeXosbl. — 

B Tex cayuaaxX, KOrya SHLOTeMaJIbHble Ki€TKH aBaJId KOMIMVI€KCHY10 CTpyK- 
TYPYy, OHM POCJIM CIVIOLIHbIM HelIpepbIBHOM [JlaCTOM, YIJIONLeHHbIe KJIeETOUHBIC 
3JIEMeHTbI KOTOPOTO ObIJIH TeECHO COMKHYTbI. Ha npenapatax, o6pa0oTaHHbix ce- 
peOpoM, JIMHHH rpaHul, NoKasbiBaiH OepTaHHuA KeToOK. B pa3subix KyJbTypax 
U JaxKe B Pa3JIMUHbIX yuaCTKaX OHO H TOH Ke MeMOpaHbl POpPMa KJIeTOK O4eHb 
BapbupoBasia. To oHa Obluia HeMpaBHJIbHOH HW MHUM PpaHul, WIM M3BUMCTO, TO 
KJI€TKH ObIIM YJIMHeHHEIMH WIM NouwMroHambubimMu. B HeKoTOpbIX MeCTax Irpa- 
HHUbl WWI MpAMOJIMHeHHO. 

Hepenko cpequ MpHO1u3HTesbHO OLMHAKOBBIX MO BeAMYHHE KJIeETOK MOXKHO: 
ObIIO BCTPeTHTb KpYNHble OMHOAZeEpHble 9eMeuTbI. [lepuepuueckaad uacTb MeM- 
OpaHbl OOBIMHO OUeHb paspbIXJieHa, €€ KJICTOUHbIe 2JICMEHTLI PaCXOLATCA HW MpH- 
oOperaior BbITAHYTYy10 (opmy (puc. 1). ) 

Jlenenue kKsleTOK B KysIbTypax MuToTuueckoe. IIpu STOM JenAMMeCA KJIeETKH, 
OKPYIIAACb, BP€MCHHO YTPauHBalOT KOMIMMJICKCHYIO CBA3b C COCeERHHMH 3JIeMeH- 
TaMH. Oun OObIUHO OCTaIOTCA COeMHEHHBIMM C HHMM Tp MOMOLULM TOHKHX LMTO- 
Mula3MeHHbIX HuTeH. MoxkHo Oblvio BHeTh TaKxKe H aMMTOTHYECKyIO fepelliny- 
poBKy Aep, MPMBOLMBIWY!IO K OOpas0BaHUlO JBY- MW MHOTOSAJepHbIX 3J1eEMeHTOB. 
B OCHOBHOM KJIeTKH, COCTaBJIAIONIMe MeMOpaHbl, HMesIM 10 OMHOMy anpy. Mexny 
KJI€TKaMH YacTO BCTpedaHCcb HeOONbUIMe OesbaepHble WHTOMMAa3MeHHbIe yua- 
CTKH. OHH BOSHHKaJIM BCJIEACTBHe OTIIHYPOBKH yY4aCTKOB WHTOMMAaSMbI OT 9HIO- 
TeJIMaJIbHbBIX KJIeTOK (puc. 2). 

Eciu SH0TenMabHait MeMOpaHa OKpallieHa TOMbKO TeMaTOKCHINHOM (6e3 
BbIABJICHHA KJIETOUHbIX pan), TO CO3faeTCA BMevaTMeHHe, YTO ee KIETKM HE 
COMKHYTbI, a Pa3eJIeHbI Y3KHMU MpOMeKYTKaMH. OTO ABMAeTCA pesybTaTOM 
TOrO, 4TO Oosee TOMCTLIC OKOMOAEpHble YaCTH KWeTOK OKPalllMBalOTCA HHTeH- 
CMBHee, UCM HX OYeHb TOHKaA Mepudepnyeckaa Kaiima. Ilpu o6pa6orKe mpema- 
PpaTOB CepeOpOM BbIABAIOTCA KJICTOUHbIC TpaHUUbI MW CTAHOBUTCA OUCBUAHBIM, 
uTO Kpas KJIETOK TECHO COMKHYTHI. 

Hao oTMeruTb elle OHY OCOGCHHOCTS 2HTOTeMMA — CMOCOOHOCTb ero Kle- 
TOK BbIKJIMHMBaTbCH M3 MJIOCKOCTH OCHOBHOYO Iiacta. IIpu 3sToM KuleTKH us Te- 
PeKHAbIBalOTCA CBOHMH JWIMHHBIMH OTPOCTKaMM Yepe3 COCeAHHe SJICEMeHTHI, HIM 
oOpasyloT K/eTOUHIe KOMMVICKCHI B Bue MeMOpaH M Taxeli, pacryuue B pyro 
mulockocTu (puc. 3). Oror mpotece HaOsI0Laica MW Mpu KYJbTHBUPOBAaHUU 3H- 
HoTeMA KpyMHbIXx BeH (*), a B CocTaBe Weoro opraHu3Ma — MIpH penapaTHBHOm 
pereHepaunu (* 1°). 
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Pile. 3 jee 


Puc. 1. 9-2HeBHaa KyJIbTypa M3 CepeuHOrO KsanaHa 6-MecauHoro KpomuKa. Komnaekcublli pocT 9HJ0- 
tenua. Kpati MemOpaubl paspbixeH. ToTambuyblli mpenapatT. A30THOKHCJIoe CepeOpo, (bopMasIHH, rema- 
TOKCHAMH SHcBpouHa. Muxpototo. 80 x 


Puc. 2. 11-arepnad KybTypa H3 cepZeuHoro Klanana 6-mecauHOrO KpomuKa. PocT SHOTeIHA KOM- 

mleKCHOli MeMOpaHolt. Ee kleTKH uMeIOT yINHeHHy!0 (opMy. CpeqH OHOAJepHbIX HW AByALepHbIx 

KeTOK HMelOTCH MHOrosyepHble auemenTbl. Muto3. Torabublii mpenapaT. A3oTHoKHcsoe cepeOpo. 
@MopmaaunH. Penpren. Muxpooto. 400 X 


Puc. 3. 60-qHeBHad KybTypa M3 cepfeuHoro KanaHa 8-mecsuHOrO KpomuKa. BbIkKIMHMBaHHe Kse- 
TOK H3 9HAOTeHaIbHOM MEMOpaHbl B Apyrylo MocKocTb. Totaibublli mpenapaT. A3oTHOKUCAOe cepebpo, 
(bopMaHH, reMaToKcHiHH Kapayynw. Muxkpodoto. 400 X 


Puc. 4. 60-qHeBHad KybTypa M3 CepheuHOoro KuataHa 8-mMecduHOrO KpoauKa. PaspbixmeHHblit Kpali 

3HLOTeAMaIbHOM MeMOpanbl. KeTouHble fpaHHUbl BUAHbI JIMUWb B MeCTAaX, Pe K€TKHM COMKHYTHI KpasdMu 

(/). Totanbubiii mpenapaT. A3soTHoKHCcaoe cepeOpo, PopMadIHH, reMaTOKCHJIMH Kapauyyg. Muxpodoro. 
200 X 
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Ilepuepuueckaa uacTb 30HbI pocra 9HoTemuA OObIUHO paspbIxJeHa. He- 
PIKO STO PaspbIXJIeHHe BbIpar%KeHO OUCH CHJIbHO HM 3aXBaTbIBaeT OOvIblUMe yua- 
FKu. Kpaepbie seMeHTb! MeMOpaH, BbITATHBaACb B PpalvasbHOM HalipaBnenun, 
Dpasylor oTpocrku MpHoOperaior BepeTeHOBHAHY!O HM OTpocTuaTy!o Popmy. 
|}PM 9TOM OHH MOLyT NOJIHOCTHIO H3OJMpOBAaTbeA pyr oT Apyra. 

Yylaerca HaOOLaTb u Apyrve KapTuHbl, KOra BbILBUHYBIIMeCA JaneKo 
ja Tlepudeputo 30HbI pocra y3KHe JWMHHbIe KJIeTKH pacmvlacTbIBalOTCA H CHOBA 
jpvoOperator ynuiolennyio opmy. Buipaer Tak,yYTo cHatala ynsolaerca OHH 

KOHUOB KJI€TKH, B TO BP€MA Kak pyro elle ocTaercaA CyxKeHHbIM. Takue 
aBllHe MJIOCKHMH KJICTKH HepefKO CMbIKaIOTCA CBOMMM KpasAMu u OOpasytoT 
OMMVIeKCH y!0 MemOpany (puc. 4). 

Hecmorps Ha TO 4TO NMOCKNe SHLOTEMMaJIbHbIe KETKM CTAHOBATCA Y3KHMH 
JJIMHHbIMH, OHH He NpeBpallaloTcs B KJIETKH COCLMHUTeEMbHOU TKaHH. YTpauu- 
45 CBA3b C COCEJHUMH 3JICEMEHTaMH, OHH JIMUIb BDEMeHHO MpHoOperalorT uX BHELI- 
me YepTHl. 

Hapsly c u3MeHeHuAMH CPOpMbI NpOHCXOAAT W3MeHeHHA B WHMTONMAsMe 9H- 
OTeMAJIbHBIX KeTOK. Or 9HJOMNA3MbI, paqwaIbHO WM B HallpaBseHHH JBM Ke- 
[HA KJICETOK, BbITATMBalOTCA HHTCHCHBHO OKpalleHHble SHTOMASMeHHbIe JY. 
Mexy HUMM HHOra BUAHbI OTBepcrua. Co3qaeTca BlevaTeHHe, YTO 3TH KeETKH 
{ apUKCHPOBaHbl B MOM€HT AKTHBHOTO JBH2KeHHA (puc. 4). 

B Tex cayuaix, Kora 9HoTeMabHble KJI€TKH PacTyT He CMbIKaACb CBO- 
a 6OKOBbIMH MOBepXHOCTAMH, 30Ha pocra TO Oouee, TO MeHee paspbixsiena. 
3 TAKUX CTpyKTypax B NepuiepuyeckuxX yu4acTKax 3OHbI poOcTa KJeTKH MOTYT 
(OCMMHATLCA UM flaBaTb HavaslO THNHUHOM SHAOTeIHabHOH MemOpaue. Ecuu 
, pocta oOpa30BaHa TOHKUMH, Y3KHMM KJIeTKaMH, TO BOSHHKAIOT OUCH CBOe- 
Opasubie ceTuaTble CTPyKTYpbI. Onn HaOsOauch H -MIpH KYyJbTHBHPOBaHHH 
bHaoTenua BeH (“). IIpu oveHb pbIXJIOM pacnoJOxKeHHM KJIETOUHLIX 9J1EMCHTOB 
HAOTeHaJIbHOH MJIOCKOCTHOH CeTH OHH OCTAIOTCA CBASAHHbIMH Mey CcoOor 
OHKHMM OTpOCTKaMH. YMVOWeHHOe TeO SHAOTeNIMaIbHOH KeTKH MpHHuMaeT 
orga 3Be3q4aTy!O (opmy. 

TaxKaMu 9HQ0TeIMM pacter oOprmHO B 2—3 naockocTax. IIpuHannexkuocTp 
PTUX CTPYKTYp K SHMOTeMIO MOATBep%aeTCA TeM, YTO yaeTCA OTUeTJIMBO 
MIpOCJIeqHTb HeMOCpeACTBeHHbIN Mepexo, KJIeTOK SHAOTeHaIbHOrO NOKposBa, 
DeBalolllero WeHTpaJIbHbIH KYCOUeK, B QJIEMEHTbI, COCTABJIAIONIME TAKH. 

Pocr 2HLoTeIMA B KYJIbTYpaX OTAMYeH OT pocTa COeMHHHTeIbHOK TKaHH. Ox 
“MeeT CBOH XapaKTepuble YepTbl. Camble rilaBHble H3 HUX: CMOCOOHOCTb OOpa3o- 
BbIBaTb KOMIMICKCHbI€e CTPYKTYpPbl, A TaK2%Ke HaJIMYHe B KJIeETKaX HHTCHCHBHO: 
DKpallleHHOH SHTOMMAa3MbI W MOACKa CBeTION, MOUTH COBCeM He OKpallinBalollleiica 
(ae a3MbI. 

 Vismensa cporo dopmy, yMOWleHHble 2HAOTeMIMAIbHbIe KIETKH CTaHOBATCA 
3KUMH M JJIMHHbIMH, HO Mp S9TOM OHH He MpeBpalllalorca B COE MHUTebHO- 
KaHHble 3JIEMeHTHI. OHOTeMMH KamaHow CepAlla KpOMMKa B KyJIbTypax jae 
re Ke BapHaHTbI pocra, Kakve HaGJIOJaluCb U MPH SKCMMAHTAIHM KpyNHbIX Ber 
, aopt! (’, 1°). OqHako paspbixsieHve SHLOTeMMAJIbHbIX CTPyKTYP B KyJIbTypax 
KlanaHOB ObIIO BbIPaxKeHO CHJIbHee M BCTpedasocb yallle. 


| 


7 


VuctutyT oHKosOrHu Tloerynuso 
AkajleMuM MeIMIMHCKUX HayK CCCP 21 V 1957 


“ 


WMTMPOBAHHAS JIATEPATYPA 


1A.Maximov, Médllendorff’s Handb. der mikr. Anat. des Menschen, 2, 1927. 
2A. A.3apap3un, Ms6p.7p., 4,1954. *C.H.Ulenky nos, Apx. 6uom. Hayk, 37, 
3 (19385). 4C.U.ULenxyuos, Jucceprauna, BHOM, Ailes ICBYA — PIGIG IES 2K sai @ Jat TEE TE, 
O6ule6vonormueckHe HM SKCHePHMeHTAJIbHbIe OCHOBbI THCTOJIOrHH, V3n. AH CCCP, 1946. 
6H. A.Konecuuxosa, JAH, 84, 1(1952). *H.T.Xaonun, H.M.UnctTo- 
pa, JAH, 114, Ne 2 (1957). 8 H. A. Wesueunxo, JAH, 83, Ne Sy (9 52)aeueAL ule 
Cmupuos, Becru. xupypr., Ne 8 (1955). 1° H.T. Xaonunn, lOounein. cOopH., o- 
cpalen. 70-neruio mpot. A. JI. Tumotpeesckoro, B leuaTH. 


503: 


Jloxnaagn AkajeMuu Hayk CGGP 
m 1957. Tom 116, Ne 3 ae 


rHCTOJOLHA 


0. H, PYMAHLWEBA 
HCCJIEMOBAHME MHHEPBAUMH KOJIBUEBDbIX MMO®UBPHJII 
(IIpedcmaeaeno axademukom H. H. Ilmaaveaysexom 20 VI 1957) 


B murepatype, MocBalleHHOH MCCeqOBaHMIO CKesIeTHOM MbIIMeuHOM TKaHy,| 
UMeeTCA ROBOJIbHO MHOFO paOoT, B KOTOPbIX ONHCHIBAIOTCA MHOMHOPHJVIbI, pac-} 
MomaraoulHecA He BJOJIb MbIIeYHOrO BOJIOKHa, KaK OOBIYHO, a WMPKYAPHO. 
Apropbl 9THX paOoT HaOmlOJaiH UNpKyJIApHbIe MHOPHOpHIbl B COMaTH4eCKOH ) 
MyCKYyJlaType 2KHBOTHBIX M YeOBeKa B HOPMaJbHBIX (7 *) HM MaTOMOrHYeCKHX} 
yenosunx (°"4). B page cryyaeB NOABeHHe KOJIbUeBLIX MMOHOPHJII BBISbI-§ 
BalOCb B pe€3yJIbTaTe @KCIepHMeHTabHbIX BosJeficrBuli (7%, 7%). | 

HeowuHakoBOcTb YCJIOBHH, B KOTOpbIX MCCeMOBaTeIH HaOOLaH KOVJIb-} 
IeBbI€ MHOMHOPUJVIbI, BEPOATHO pelllalOluluM OOPasoM OTpasHJlaCb Ha BbIBOJaX, | 
CelaHHbIX pa3JIM4HbIMH aBTopaMH. Tak, OHH CKJIOHHbI ObIIM AX PpaCCMaTPHBAaTb 
KaK pe3ysIbTaT peaKUMM MbIIWeYHOH TKaHH Ha TO HAM WHOe NOBpexTeHne| 
(9,14, 15), apyrue — Kak Bo3pacTHoe aABseHnue (*, °, ®), TpeTbH OTHOCHJIM MX K ap-} 
TedakTaM, BbIZBaHHbIM JelicTBueM ukcup yrolet *ugKocrty (4, ’), HAKOHEL, HEKO-. 
TOPbI€ ABTOPb! MOABJICHHE UHPKYJAPHbIX MHO(HOpH OTHOCAT 3a CUeT BJIMA- 
HHA Ha %KHBOTHOe TeMMepatyppr (74). 

Hekotopble ucceloBaTeIH NOABJICHHE KOJIbICBLIX MHOPMOPHI CBASbIBAaIM 
c oco6oli akTuBHOcTbIO Mplmitt. ATaHacbon u JKuansac ('), ONMCbIBad KosbUe- | 
BbI€ MHO*HOPHJJIbI B MpOBOAHHKOBOM CHCTeMe Cepfllla OBell, YKa3bIBalOT, 4TO 
NOABJIeHHE HX Halo OObACHATH CPYHKUMOHAIbHBIM Ha3HadeHueM. Tepruep (9), 
OOHapy2KHBLUIMH KOJIbUeBbIe MHO*UOPHJVJIbI B MbILLe TOPTaHH YeoBeKa, CUHNTAET, | 
4TO OHH BOSHHKAIOT TaM, Ile BOJOKHa MomepeuHonoocaToH MYyCKyJaTYypbl BTO- 
PHUHO MOWexKaT MWiocKocTHoH Harpy3Ke. Ilo MHeHuIO JaHHOrO aBTopa, 3TO 
ABJIACTCA BbIpa%KeCHHeEM BbICOKOM AKTHBHOCTH MbILII[bl, H CaMoe OOpa3s0BaHue 
UMPKYAPHbIX MHOuOpHI ciekyeT CUHTAaTb HOPMaJIbHbIM Mpolleccom WIA 
CKeI€THOH MBIMeuHOH TKaHH. | 

B Oonee panHe paOoTe, NOCBALeHHOM W3ydeHuIO TWacTH4ecKHX CBOHCTB 
cKeleTHOH MblledHoH TKaHH (1°), HaMH Obl ONMCAaHbI KOJIbILeBbIe MHOMUOPAIBI 
B HKPOHOXKHOHM MbIILIe MOPCKHX CBHHOK H OeJIbIX KpbIC, BOSHUKAIOWLNE B pe3YJIb- 
TaTe 3KCNEPHMeHTAJIbHbIX BoOSJelicTBuH. CooTBeTCTBylolleH ONepallMen MbIUIIa 
BLIBOAWAaCb H3 CBOHX HOPMaJIbHbIX (PYHKUMOHAIbHbIX OTHOLWeHHH, YTO BAEK | 
3a COOOH CTPYKTYpHble H3MeHEHHA B MbIe. OnepalluaA 3akmiOUalacb B TOM, YTO 
MKPOHOXKHAA MbILUMa NMOkBeprasach JBYXCTOPOHHEel TeHOTOMHH, MOBepTbIBaslacb 
Ha 90° kK cBoell HOpMaJIbHOM OCH M B TaKOM MoJox%KeHHU (PUKCHPOBalaCb MYTeM | 
MNOAWMBAaHUA CYXOXKNIMH K COCeHHM MBIIIaM. 

HccneoBanve MOBepHYTOM MbILIUbI B pasHble CpOKu Mocae olepallun m03- 
BOJIMIO OOHAPYKUTb KOJIbUeBLIC MHOPHOPUAIbI M MOAPOOHO MpocnequTb 3a UX 
pasBuTueM. Ha ocHope npOBexeHHOrO MCCIELOBaHUA ObINO BbICKa3aHO Npeqno- 
JOWKeHHE, UTO JaHHa CTPyKTypa ABJIACTCA WeATeMbHOM HU MpescraBaer coboH 
XapakTepHoe PyHKUMOHAaIbHOe MpPHCMOCcOGeHHe MBILIUbI K HOBbIM YCJOBHAM, 
BOSHUKIUMM IIpH H3MeHeHHH ee NMOsOKeHUA. 

Hactostllee neceqoBaHne MocBslleHo Bonpocy 06 MHHepBalMH Ko/IbMeBEIX 
MHOPHOpH, pellleHue KOTOporo Moro Obl UMeTb CYUecTBeHHOe 3Ha4eHHe WIA | 

/, ( 
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Pue. 1. Mpomonpupii cpe3 HKpOHOXKHOK MBIIUNbI MODCKOH CBHHKH epes 1 Mec. nocje OnepalHH: — xopowo 
BHAHa MOTOPHad OAWKa C YECHYCHHDIM KOJHYCCTBOM Aep; 6 — HepBHbI CTBONHK, pacnosarariousHlica 
BAOJb MBILIEUHOFO BOJIOKHA H 3aKaHUHBAaIOWIHiica B3AyTHeM; MHKpoOdoTo, o6. 540, oK. 1 XxX 


Pue. 3. Mpoyxonpupiit (2) u monepeunpilt (6) cpesbl Yepe3 MBIINeYHbIe BOJIOKHA C WHPKY JAPHbIMH MHOHOpHANAMH 
HKPOHOXKHOH MbIIMMbI MOPCKOH CBHHKH. 5 Mec. nocyie OnepalHH. Heppuble cTBOJIbI, MOAXOAA K MbIILeUHbIM 
BONOKHAM C WMPKYJIADHHIMH MHOMHOpHIaMH, OOpasyloT MOTOpHble OAUIKH, 06. 90, oK. 15 X 
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yen HA O powM STOH crpyKTypbl. Ecau nosBnenue KoubieBbIX MuOduOpHI 
BAZAHO C aTpOPuYeCKMMU MpollecCaMH, NpoTeKaioulMMU B MbILeUHOM TKaHH, 
0 B STOM Cuy4ae KovbleBbie MHODHOpHJWIbl HE QOJKHbI HMeTb HHKaKOH UH- 
epBallMl HW OYAYT HaXOANTbCA B MeCTaX, Pe HET HEPBOB HM COCYOB, YTO, KaK u3- 
eCTHO, MH CNocoOcTByeT OCYLleCTBIeHHIO aTpotpuyecKHX Mpoueccos. Ecau xe 
Ta CTpYKTypa ABIAeTCA DeHCTBYIOULeEH, 2XU3HECNOCOGHON, OHA JOKHA ObITb 
HaOxkeHa HepBaMM HM COCYaMU WIA YCTAHOBeHHA HOPMaJbHbIX PYHKUOHAb- 
bIX OTHOWeHHH, KOTOpble HEOOXOAHMb! JWI paOoTatolulel MbILUeYHOH TKAaHH. 

JluTepaTypHbIX LaHHbIX, MPAMO OTHOCALLMXCA K 9TOMY BOMpocy, HeT, HO He- 
(OTOpble yKa3aHHA MOXKHO HalitH B paOote Teptviepa (*). Xora Zanubii asrop, 
‘aK OH 9TO CaM MOAYepKUBaeT, CMeluabHO HE HCCMELOBal HEpBHYIO CHCTeMy, 
JHaKkO OTMe4aeT HaJIM4UHe B OOMACTH UWHpKYJIApHbIX MHOuOpusA Oonbuoro 
OJIMYECTBa HEPBOB H MbILIeUHbIX BepeTeH. Hamu Obi MpeNpuHATO Cneunasb- 
oe HCCleOBaHHe HHHEPBallMA KOJIbUEBbIX MHOMHOpHI C MpHMeHeHHeM MeTO- 
uku I poc — BunbuosceKoro. 

IIpu usyyenuu Mmpenapatos, MpHroTOBeHHbIX NO STO MeTO,UKe, oOHapy- 
<MBalOTCA H3MCHCHHA HeEPBHbIX OOpa3sOBaHHi MbILWeYHOM TKaHH. Tak, pu cpaB- 
(eHHM OMe€pHpOBaHHOH MbILULUbI C KOHTPJIaTepaJIbHOM MbILUMWeH, B MECAUHBIN CpoK 
Oocle ONepalHH MO2KHO OTMETHTb ABHOE YBEIMYeHHE KOJIMYeCTBAa Aep B MOTOD- 
bIX O6AWKax. B TO BpeMA Kak MOTOPpble GALIKH KOHTPJaTepasbHOH MbILULLbI 
oLepxatT 7—12 agep, BOMepHpOBaHHOH MbILUIWe MOXKHO BHeTb OALUKH, B 
OTOPbIX 4YnCIO ALep LoxosuT Lo 20—30 u Gonbuie (puc. 1 a). Muorga u B 
OHTPJaTepaJIbHOM MbILUIMe BCTpedaloTca O/IALUKH C YBeJIMYCHHbIM KOJIMYeCTBOM 
Hep, HO UucJIO HX HHKOra He JOCTHIaeT TeX BeEJIMYHH, KOTOPbie XapakTepu3YIOT 
WMepTpOPHpOBaHHble OIAWIKH OMepHpOBaHHOH MPbILLULbI. 

YBesuueHte UNCJa Aep HLeT MpeHMYULeCTBeEHHO 3a CUeT LUBaHHOBCKHX sAjlep. 
ApiueuHble Apa, paCnosoxKeHHble B OOaCTH pa3BeTBJeHHH TepMvHaeH Mo- 
OpHOl G/IALIKH, HepeqKO MPHHHMAIOT YBeJIMYeHHbIC pa3sMepbl, B pesyJbTaTe 
ero Co3flaeTcA Ooubllad PeTepOreHHOCTh AeEpHOrO CocTaBa OWIALUIKH. 

Ha KoHUe HeKOTOpbIX TepMHHaJlel B STOT CPOK MOXHO BUAETb KOMOOBUAHbIE 
3QYTUA WK paciivpeHus c PuOpuApHo ceTKoH. Kpome toro, BcTpeyaioTca 
lapOBHHbIe B3AYTHA, KOTOPbIe MHOra HadwOgamuch ('* 1%) B comaTuyeckoit 
lycKyaType (MpH HeKOTOpbIX HHeKUMOHHbIX 3a00/1CBAHHAX, TEHOTOMHH HB 
myuae cepeuHoH HefocraTouHocTH). 

Hapayy ¢ W3102KeHHbIM B 3TOT CpOK MOXKHO OTMETHTb Tak%Ke aprenTouJHo 
ICPBHbIX BOJIOKOH, OCOGeHHO TOM YaCTH, KOTOpas pacnosaraetca OM2xKe K OAL- 
e. UacTo MbILIeYHbIe BOVIOKHa HMeIOT Be HeEpBHble OJIALIKH, PaClOJIO%KeHHbIe 
AJQOM. ITH ABJICHHA HHOra BCTpeyaloTCA HM B HOPMAJIbHbIX MbILUCYHbIX BOJIOK- 
ax. Tlopryranop (°°) cunTaeT, 4TO STHM JOCTHraeTCA yBemMuelive MOllaqu 
OHTaKTa HepBHOrO MpHOopa C MbILILeH. 

ViutepecHo orTmeTuTb dbakT pa3paCTaHHA OTMebHbIX HePBHbIX BOJIOKOH, 
OTOpble pacMOularaloTCA BUO/Ib MBILICUHbIX BOJOKOH Ha JOBOJIbHO OOJIbLOM pac- 
TOAHHH, OOpasyA YbTpaTepMHHabHbIe BeTBU. Takne BeTBH B OMHHX CJLy4aAX ~ 
aKkaHUMBalOTCA LapOBHHbIM B3LyTHeM (puc. | 6), B ApyrHx— oOpasytwT OAL- 
y yiyiMHeHHON cbopmbl. Ha puc. 2 MoxHO BHJeTb, KaK HEpBHbI CTBOWI, OOpa3o- 
ABI MOTOpHY!O O/IAWIKY, THHETCA BBePX BOb MbILUEYHOrO BOJIOKHA, a 
HH3y OT TOrO *Ke TlaBHOrO CTBOJIa OTXOAMT Apyraa BeTouKa, Oosee TOHKaA, 
€M BepXHAA, H TOXKe HallpaBseHHaA BO/Ib MbIlWe4HOTO BOOKHAa. B KoHTpsaTe- 
AJIbHOH MbILULe MOLOOHbIX OOpas0BaHHH Mbl He HaOvofzasu. 

Takue 9KCNepHMeHTabHbIe BO3AeHCTBUA Ha MbIIUILY, KaK TEHOTOMHA (uae TB) 
JIM H3MeHeHHe NonoxKenns (1°) BbIsbIBalOT pA. H3MeHeEHHHi WB MbBILUeYHOH TKaHH. 
la6ioaeTcA YMeHbINeHHe OObeMa MBILUCUHbIX BOJIOKOH, WereHepaTHBHble Mpo- 
eccbl, YBesIMYeHHe KOMMYECTBa H pasMepOB Aep, KoTOpble 4acTO OOpasyloT 
enouku, cocrosulve u3 10—20—30 anep. Oru Apa uMelOT KpyNHble AApbILUKH, 
6pruHo 2—3, HO uHOrgza YNCNO UX JocTuraeT 4—5, u Tora OHM Oosee MeIKHe. 

BetpeualoTca AJ pbilliku YAJIMHEHHOH (popMbI C OY aBOBUAHbIMH YTOJILeHH AMM 
a KoHuax. B KOHTPaTepasbHOH MbILULMe OTMeNAIOTCA CXOAHbIC Mpoleccbl, HO 
OCTHraloulMe MeHblel cremeHH pa3BHTHA, YeM B OMepHpOBaHHOH. 
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Heo6xoxumo NosuepKHYTb, YTO Yepes MeCA Nocue onepalluu UMCeTCA Me | | 
Oe KOJIMUCCTBO MbILIeCYHbIX BOJIOKOH C ACHO BbIpa*KeHHOU my@tTou u3 korea 
MUOHOpHJII, K KOTOPbIM NOAXOMsIT HEPBHBIC BOOKHA, sake ae 1 Ona 
Koli. Uepes 3 Mec. Mocre olepalMH W3MeHEHHA MbILMedHbIX BOWO oa it a | 
BHbIX IIpHOOPOB B OOULeM CXOMHbI C TEMH, KOTOPbIe HaOsOaJIMCb U sep es a 
TIpapia, mo ucTeyeHuH 3 Mec. pexke BCTpedaloTcH ae y oo { 
KOJMYeCTBOM Alep H He BCTpevaeTcaA WapOBHAHbIX B3AYTHH. a paspa ee, 
OTJCIbHbIX HePBHbIX BOJIOKOH OTMeyaeTCA H B STOT NMepvon. UHH HS ‘ 
TOHKHe H H@KHbIe, Wpyrve — Ooee TOsCTbIe H MSBUTHIC. Onn eyo ae u 
IIpeKHUli CpOK, 3aKAaHYMBAIOTCA WIM HEOOMbIIMM B3QyTHeM, HIM JALIKOH. 


— wera. eel Sh 
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Puc. 2.°lIpoqonbublil cpe3 HKPOHOMKHOM MBMUWbI MOPCKOH CBHHKH uepes | mec. mocme 
onepalnu. PaspactaHue HepBHBIX BOMOKOH; HePBHbIli CTBOM, OOPasoBaBlUNli MOTOPHy!O 
ONAUIKY, MPOXOAUT Jasee BAOMb MbIMeNHOrO BOMOKHAa, 06. 40, ox.+15 


B nocuenyroune cpoku (5, 7 u 10 mec.) perxke HaOofaeTcaA yBesMueHHe UNCLE 
Ajlep HeEpBHbIX OAWIeK. OTTeMbHbIe HEPBHbIe BOJIOKHA, JeKalllNe BUOb MbILMNeU: 
HOFO BOJIOKHAa, MMEIOTCA, HO OHH CTaJIM elie TONLE, YeM B MIpeMUecTBYyIOlINe Cpo- 
KH, H WacTO JiexKaT NO-Boe un no-Tpoe. B 2TH CpoKH MOXKHO OOHapyXuUTE 
XOPOIYIO HHHepBallMlO KONbIeBbIX MuocuOpus. Ha puc. 3 BuHO, Kak K MBI 
IM€YHbIM BOJIOKHaM C WMPKYJIAPHbIMH MHOMUOPHANAaMH NOLXOAAT HepBHble BO: 
sOkKHa uv OOpasyioT GawiKuH. CrpoeHue OAWeK, pacnosaraloulUXCA Ha KOJIbILEBLD. 
MHOPHOPUAAPHEIX atimapatax, CoBeplieHHO TuMMUHO. HepBHoe BOsOKHO BeT; 
BUTCH BO BSLYTHH CapKoNasMbI, OOpasysa XapakTepHoe JepeBlle. B moqowBennot 
uactu pacnonaraerca 5—10 sgep. TepMuvanbHble BeTBH 3aKaHUNBalOTCA Ma’ 
JIGHBKUMH NYPOBKaMH. OHO HEpBHOe BOJIOKHO MOXKeT aBaTb BeTBH C MOTOp 
HBIMH OJIAIIKaMH Ha H€CKOJIbKUX MBIWIeUHbIX BOOKHaX. B omuCbIBaeMbIe CpOKt 
KOJIMUECTBO MBIINeUHbIX BOJIOKOH C WHPKYAPHbIMH MHOPUOPHNAaMH HeCKONbKC 
yBermunpaetca. B ocraibHbIX MbIIMeCYHBIX BOJOKHaX paHee HaOulOLaBiuMecs 
H3MCHCHHA MPOABJIAIOTCA B Topa3slo MeHbIUeH cTenmeHu. 

M3 v310%KeHHOTO BbILMe MOXHO BULETb, YTO MbIIMeUHad TKaHb H ee HepBHbIi 
alllapaT TOHKO pearupyloT Ha 9KCIePHMeHTaJIbHO BbISBaHHOe H3MeHeHHe Mexa 
HMYeCKHX yCOBMH. Kak B MbIINeuHOli TKaHM, Tak M B ee HeEPBHOM alimapate 
B pes yJIbTaTeTEHOTOMHH HM H83MeHEHHA NOJIOKCHUA OCYIMLECTBJIAIOTCA CBOeOOpasHbl 
NepecTPOUKH, KOTOPble JOJKHbI PAaCCMaTPHBaTbCA Kak Pe€aKTHBHbIe, BO3HUKAalO 
IMe B PesyJIbTaTe H3MeH€HMA MeXAHHYeCKUX YCOBHH. OTy peakumlo ceLye 
paccMaTpHBaTb Kak CrlelMpHyecKHH Mpolecc MpucnocoOleHHA MBILUILbI K 3 
MeHHBUIMMCA yCOBHaM (byHKUMH. 
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Ecau Obl WnpKyIApHble MHOPHOPUAMbI ABANUCh MpPOCTbIM peaKTHBHLIM mpo- 
|leccoM, TOrla OHM NOJDKHbI Obi Obl HM€Tb MeCTO H IIPH TeHOTOMUN HM eHepBa- 
I\MH, KOTOPbIe TakxKe BbISbIBaIOT COCTOAHHE OeselcTBHA. OqHaKO, Kak 3TO NO- 
Ka3aJId JaHHble paya apropos (*7') uw pesybTarbl Hallux JONOMHUTebHBIX 
pmbirop (1°) mp TeHOTOMHM H JeHepBallHH, HO 6e3 MOBOPOTa MbIIUIbI Ha 90°, 
OMOOHbIe CTPyKTYypbl He HaGsmofamucb. Tlosromy mosBueHue KOJIbILeBbIX MHO- 
HOP, BepOATHee BCero, CBA3aHO MMCHHO C H3MeHeEHHBIM TMolOxKeHueM 


| B wauimx onbirax Mbmuia mpu nopopote ee Ha 90° Ana cbuKcallun B STOM M0- 
flOxKCHHM NPHUWIMBaslacb K COCeqHHM HeOMepHpOBaHHbIM MBILIWAaM, Y KOTOpbIX Ha- 
paBJleHHe CoKpallleHuA COBMaasio C NpexXHHM HallpaBJIeHHeM COKpallleHusA M0- 
epHyToH Mpuutbl. [Ip cokpalieHuu STHX MBI, MOBepHyTad MBILIa He ocTa- 
ajlacb B MOKOHHOM COCTOQAHMMH: MbILIIMbI, K KOTOPbIM OHa Oblula Mpukpenena, 
AHYJIM ee 3a COOOH, B CHY Yero NPOHCXOAMIO ee PacTsAKeHHe, HO TOJIbKO B M0- 
epeuwHOM HalipapmeHun. Kpome toro, BCKope Mocyle omepalimu, y2Ke uepes 
HeH, K MOBepHyTOH MbIUMe Nopactaylo cyxowuMe, KOTOpOe cmocobcr- 
OBalO ee TIOMepeYHOMY PpacTsA*KeHHIO. 

TakuM O6pasoM, NoBepHYyTad MbIWMa NOLBepramacb JelicTBHIO Cul pacraxke- 
iii, HO B MHOM HallpaBJIeHHH, YeM jlo onepallun. Ciekyer TakxKe YSHTHIBATb, UTO 
BCIeCTBHe COXPaHeHHA HHHeEPBaHWH B MOBepHYTY!O MbILLY MpolomKann mo0- 
[TYNaTb 43 WeHTpasbHOH HEPBHOM CUCTeMbI HMMYJIbCbI, AIA peanu3alluu KOTOPbIX 
jy MBILIIMIbI B TAKOM MOJIOKeHHH He OblIO TpexKHUX ycOBHH. Bce sTo omKHO 
PbO OarOMpHATCTBOBaTb NepeCTpolike MbILe4YHOM TKAHH, B Mpollecce KoTO- 
tee Hao OJlaraTb, HM OOpasyercA HOBaA CTPyKTypa, CoOOTBeTCTBYIOllaA 


JOBDIM YCJIOBHAM JBUuraTeIbHOK PyHKUNH. 

HaOsofaplieecA B HallHX ONbITaX pa3BUTHe WHMPKYJAPHbIX mHoduOpHA 
MOBepHYTOH MbILIILe Mbl CKJIOHHb! OObACHATh aHaJIOrHYHO TOMY, KaK 9TO je- 
haet Teptuep (°) qua crydad O6pa3s0BaHUA KOJIbIeBLIX MHOMHOpPHJIJI B MbILUIMAx 
OpTaHH, T. e€. HCXOAA H3 PYHKUMOHAIbHOrO HaSHa4eHHA STMX CTPYKTYp. 
| IlpuBeyenubie B aHHOM COOOWCHHH MaTepHaJbl MO HHHepBallun WHpKy- 
MAPHIX MHOMUOPH CBUAeTeIbCTBYIOT O TOM, YTO 9Ta CTpyKTyYpa HECOMHEHHO 
byHKUMOHMpytollad. PasBurne Ipu ompeeseHHbIX YCJIOBHAX B MbILUWaX KOJIb- 
eBLIX MHO*HOPU ABJIAETCA OMHUM M3 NPOABJeHH CBOLCTBa BbICOKOH MacTu4y- 
HOCTH MbIIJeUHOH TKaHH. 


109: ramen 


MuctutyT Mopdomormu %kuBoTHBIX uM. A. H. Cepeplosa Iloctynuao 
Akalemuu Hayk CCCP 18 V 1957 


ITHTHPOBAHHASH JIMTEPATYPA 
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Jloxsann Akayemun nayk CCCP 
1957. Tom 116, Ne 3 ; 


MUKPOBHOJOFHA | 


E. HW. AHJIPEEBA, M. E. KYMEPMAH u 3. B. KPACWJIbHUK OBA 


3JIEKTPOHHOMHKPOCKONHYECKOE HCCJIEX IBAHHE 
JIM3HCA BOTRYTIS CINEREA 4 FUSARIUM GRAMINEARUM 
AHTHBMOTHYECKHM BEUECTBOM, BbIJEJIAEMbIM 
AKTHHOMHILETAMH 


(IIpedcmaeaeno axad2mucom C. H. Boasdxosustem 11 VI 1957) 


Fusarium graminearum apaaerca Bo36yAuTememM OAHOrO M3 OMacHbIX 3a60- | 
AeBaHHA Muleduubl. Hapany c moBepXHocrHod uHeKUneH B CeMeHaX 3ePHOBBIX | 
KYAbTYP, B GaCTHOCTH MLUICHUUbl, BOZH4KaeT BHyrpeHHee 3apaxKenue. J[pyrok | 
BH, 3a0ouleBaHuaA — Cepad rHunb (or Botrytis cinerea)— nopaxkaeT He TOJbKO } 
3€PHOBbIe, HO TaK?Ke U OBOULHbIe KybTYpbl. BombUIMHCTBO MCMbITaHHbIX XMMP | 
yYeCKUX MpeapaToB OKa3blBaiOTCA Malo IpPPekTHBHbIMH B OopbOec Py3sapuo3om | 
MW cepod ruu.ibio. M3pecruo, BMecre c Tem, 4TO B GopbOe Cc BO3OyAUTeMAMU 9THX | 
3a00leBaHHA XOPOUIHe pe3sy/bTAaThI MOJy4eHbI pH AeHCTBHA AaHTHOMOTMYCLKAHX | 
BeLLECTB, BbIJ[@JIM€MbIX AKTHHOMHUeTamH (1 3). 

B HauluX UCCeJOBaHHAX HauOoslee AKTHBHbIM B OTHOUWICHHM YKa3aHHbIX ak- | 
THHOMMUETOB OKa3a/10Cb HATHBHOR BeLecrBo, Bolemaemoe Actinomyces uramma | 
Ne 1639 (AH CCCP). Harusyoe BpetecrBo 3TOrO UraMMa OsIIO noly4eHO mMpu | 
rulyOHHHOM BbIpaitaBanuu Actinomyces no meroty, onucandHomy H. A. Kpa-} 
CMJIbHukoBpM ('). AxkraBHdocrb HardBHoro BelllecrBa, Bbiseaaemoro Actino- | 
myces uwiramMa 1639, npoBepajacb Mo MeTO,y MoBepXHOCTHOrO BbIpaluBauAa | 
Ky/lbTyp B dautkax [lerpu Ha KapTopemnbHo-qeKkcrpo3HoM arape. Ha nosepx- | 
HOCTb MHTAaTeIbHOM CpeAbl, 3aceAHHyiO TecT-odbekTom (Fusarium nau Botrytis) } 
pacK/lalbIBaJIMCb KYCOUKH afapa C BbIpaueHHbIM aHTarOHHCTOM. | 

B cayuae Actinomyces wravmma 1639 4epe3 3—4 qHA OKONO aHTarouucta | 
HaOJOalocb O6Da30BaHHe CrepHJIbHbIX 30H. OWeKTPOHHO-MUKpOCKOMMYeCKHe 
MCCleHOBaHHA Mpollecca u3uca Fusarium graminearum ua Botrytis cinerea 
MpOBOAMIMCb C MOMOULbIO 3IeKTpoHHOrOo MukKpocKona IM-3 (5000 X). I1pena- 
paTbl JIA IEKTPOHHOrO MUKPOCKOMMpOBaHMA MpHroTOBAAMMCb MyTeM HaHe- 
CeHHA Kalli CYCMeH3HM KYJIbTYpPbI B O“TACTHINaTe Ha KOMMOWMeBYIO NOAMOKKy. 

JICKTPOHHO-MAKPOCKONMYeCKOMY HCCIeOBaHHO, KPOMe CTePHJIbHbIX 30H, 
KOTOpble BO3HHKallM BoKpyr Actinomyces 4ene3 3—4 AHA, MO_Bepramucb Tak- 
*Ke 30451 pocra Actinonyces, F. graninearum uw B. cinerea. Kak BugqHo 3 
MNPABSTedHsIX HWKe 91eXTPOHHbIX MakpDOpororpapad (puc. 1, 7, 2), B 3oHe 


pocra B. cinerea HaSm:oJanocb mpucyrcrsue 3MOPOBbIX MIOROBLIX Te Hw ru 
B. cinerea. 


B crepHsbHbIx 304ax (3—8) Ovlnd OSHAPyKeubl pasmuuuble crakuu su3uca 
ru moqosstx tea u B. cinerea. Tak, wa puc. |, 3u 4 npeqcrasment! Havanbube 
craqau M3uca raps B. cinerea, wa puc. 1, 6— kodeuHaa craqud au3uca rust. 
B wayane u3uca rupst mpoucxoqur paspyulenue MOBePXHOCTHBIX K1eTOK rupli 
C COxpaneHuem opmol rust. Konell au3uca XapakTepu3yerca NOMHIM pa3py- 
IeHHeM BceH rupsl. Takad Ke KapTHHa HaOmiOJaerca np mu3Hce M0JOBOrO 
Tela B. cinerea (2 u 7). 

B 30ue Actinomyces Hadmoqanucb TONbKO 3q0poBble rust u cnoppt Acti- 


nomyces (8). [Ipu3HakoB pa3pyuienua ru u cop He OOHapyxeHo. IIposeyen- 
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Puce. 1. Bepxauti pad: rua B. cinerea B 30He B. cinerea; miojonoe Teo B. cinerea B 30He 


B. cinerea; 1 craqua ausuca rua B. cinerea. Bmopott psd: Il, Il u IV cragquu su3suca 

rua B. cinerea. Tpemuti ps0: Au3HPpOBAHHOE MTOAOBOE TEM; MUUeIIbl H cnoppr Actinomy- 

ces B 30He Actinomyces; rupa F. graminearum B 30He F. graminearum. Yemeepmoii pnd: 
I, Ul w IL craguu mpouecca amsuca ruda F. graminearum B CTepHJbHOH 30He 


JAH, tT. 116, Ne 3, Anppeesa, Kynepman, KpacHJIbHHKOBa 


oe 9JIeEKTPOHHO-MUKPOCKONHYeCKOe UCCIeloBaHue mu3uca B. cinerea noKa3as0 
BbICOKYIO AKTHBHOCTb HaTHBHO"O BelllecTBa, BbIenemoro Actinomyces wiramMa 
1639. 
_ [pu smekTpoHHo-MukpockonMyeckom uccieqoBanuu wu3uca F. graminea- 
rum noy AeficrBHeM HaTHBHOrO BelllecTBa, Bbiqeisemoro Actinomyces mwramma 
1639, HaOmofaacb KapTuHa, aHanoruunHana KapTuHe wM3nca B. cinerea. Ha 
puc. 1, 9 npexcraBnena 3fopoBas ruda F. graminearum, psatan 43 30HubI pocTa 
F. graminearum., . 

B nauaue siusuca rudet F. graminearum (/0) npoucxogut pasppixmenue of- 
HOU HW yOTHeHHe Apyrok yacTu rudbl ¢ coxpaHeHuem ce dopmpl. Jlanee (//) 
MPOHCXOMMT CHJIbHOe YIJIOTHEHHe BHYTPeHHerO CosepxXumoro rudpi c noTepelt 
ee jopmpl. Konell u3uca XapakTepu3yeTca MOMHbIM paspywieHvem rudpi (12). 

TakuM o6pa30M, -9/1leKTPOHHO-MHKPOCKONMYeCKoe uCceqOBaHNe Mpoliecca 
Jusuca F, graminearum nog jelicrBveM HaTHBHOrO BelllecTBa, BbIJesAeMOro 
Actinomyces wtamma 1639, noKa3avI0 BbICOKYIO AKTHBHOCTb 3TOFO BelllecTBa 10 
OTHOWeHHIO K F. graminearum. 


Tocrynusao 
30 V 1957 


UMTHMPOBAHHASA JIATEPATYPA 


1H. A. KpacuabuHuKOB, AKTHHOMHIUETH — aHTaroHHCTbl HU aHTaroHHCTHye- 
ekve pemectsa, Usa. AH CCCP, 1950. *F. M. Ky6maunosckaas, Te3. JoKnalos 
BACXHWVJI, 51—54 (1949). 3H. A. Kpacuabuukos, A. H. BenosepcKkuis 
uw Ap., JAH, 11, Ne5, 1117 (1956). 
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Jloxaayn AkayleMun Hayk Ce Cee 
1957. Tom 116, N 3 


eU3HOMOLHSA PACTEHHH | 


JI. 4. CEPrEEB, r. K. BAAKOB u K. A. CEPFEEBA 


O CTAAMH SAPOBH3SALMH JPEBECHbIX PACTEHHH 


(IIpedcmaeaeno axademuxom A. JI. Kypcanosoim 24 VI 1957) 


B Hacroslllee BpeMA ApOBHsalWeH HaSbIBaIOT PeaKUMIO U3BECTHbIX Fpylll f 
pacreHult Ha NoHM2KeHHbIe TemMeparypel (1*). Ora peakluA cBx3aHa C ONpele- F 
JIGHHBIM STANOM paSBHTHA pacTeHHA B LWeJOM (O3HMBIe HW [ByXJieTHHe (POpMbl) 4 
WIM erO HOBOOOpasoBaHHlt (MHOrodeTHHe (popMb!). Takoe NOHHMaHHe APOBH3a- ¢ 


UHH OCBOOO*KLaeT CPPUSHOMOFHIO PaCTeHHH OT OWIMOOUHBIX MpefcTaBJIeHuH O J10- 


KaJIM3allMH CTalMHublxX H3MeHeHHM B TOUKaX pocta, O pa3feJleHHM uaCcTeH pa- § 


cTreHuii Ha «cTaMiiHO cTapble» uM «cTawuHO Mososprer (7, *). 


OyHuM u3 Hac (°, *°) 6bINO ~BbICKa8aHO MOJIO%KeHHE O e2%KeFOAHOM MpOxoxk- F 
JeHHM CTA APOBH3aUMM MOUKAMH [peBECHbIX paCTeHHM. ITO MosOVeHHe BEI | 
TeKaeT u3 mpescrapeHui U. Jlappuna, K. A. Tumupasesa u Apyrux aBTopos | 
06 ocOGeHHOCTAX MHOPO/IeTHUX pacTeHuh (MepHosuuecKoe NOBTOpeHue pocra, | 


BereTaTHBHOe pa3sMHoKeHHe) HW OMOJICTHYeCKOM CXOJICTBe CeMAH HW MOUeK. 


Oyuako HeEKOTOPbIe aBTOPbI IIpOMOJ2KatOT BOSPakKaTb MPOTHB TaKOTO NOHH- 4 


MaHHA ABJICHHH, CBA3SAHHbIX C peakllven mouek JiPCBeCHbIX pacTennit Ha IIOHH- 


*KeHHbIe TeMMepatyppi. Tak, A. C. Hecrepos (°) cuuraer, yTo renepaTHBHBe, | 
a TeM OoJlee BereTaTHBHble, MOUKM MJIOMOBbIX KYJIbTYp MOLYT pa3BHuBaTECA 6e3 | 


APOBH3alMu. On CcbIaeTCA Ha CJIYYaH BTOPHUYHOLFO UBeTeHHA HU Ha OMIT, B KO- 
TOPbIX HeAPOBH3HPOBaHHble HU APOBHSHPOBaHHble YepeHKH MPHBHBaJIHCb Ha 
APOBH3HPOBaHHble H HeAPOBH3HPOBaHHble NoABoOn. Ilo MHenuto Hecteposa, pac- 
mycKaHwe TeHepaTHBHbIX H BeleTaTHBHbIX MO4YeK He 3aBHCHT OT APOBH3a- 
WMH HM OlpeesMeTCA BO3MOXKHOCTHIO MOCTYIMJICHHA MHTAaTeJIbHbIX BeULeCTB H3 
MOABOA. 

Analu3upysi Bospaxkenna Hecteposa, mperxke Bcero cilekyer 3aMeTuTb, 
UTO ABJICHHE BTOPHYHOFO WBETEHHA MpeCTAaBAeT OTKMOHEHHE OT HOPMaJIbHOrO 
OHTOreHe3a TeHepaTHBHEIX oyeK ("). VM. B. TlaumKesuy ("), Ha Koroporo 
ccbllaerca Hecrepos, CunTaeT, 4TO «3aM03aJIOCTb HW MpexkeBpeMeHHOCTH IBeTe- 
HHA — ABJICHHA CJLYUaHHbIc, HEHOPMAJIbHbIe, BPeMeHHble, MpPOHCXOAAIMe OT 
cyyaHHOH KOMOMHAaHH (PakTOPOB, BbISbIBaIOLINX UBeTeHue». IlawiKesny onn- 
CbIBaeT CULYYaH OCeHHEFO BTOPHYHOFO WBeTeHHA AGJIOHb, PaCMOMOXKeHHbIX OKOMO 
cropeBllero iWamatla. He6aysp (**) Ha6mojam B BocrouHom Adranncrane pa- 
cilyCKaHue MoueK rpellKoro Opexa MH BULIHH MoCe 3aMOPO3KOB B HIOHE. ° 

K coxkasienuto, Hecrepos He MpHBOAUT JaHHbIX O TeMMepatype, Np KOTOpO; 
MNPOBOAMIHCb eFO OMbITbI, H O MpOMOJMKHTEIbHOCTH ee BoselicTBuA. Mexyy Tem 
NOLOOHHIE OMbITHI C€LOBaAIO Obl MPOBOAUTb B CTPOTO KOHTPOJIHpYeMbIX TeMre- 
PaTyPHbIX YCJIOBHAX (IPH TeMMepatype He Huxe 15°). Kpome Toro, cenyer 
HMeTb B BUY, YTO XHPypruyeckue ONepalluu (MpHBUBKa) CaMH Mo ce6e ABIAIOTCA 
(PaKTOPOM, BbI3bIBAIONLMM POCT uM pacmycKaHuHe moueK (°). 

Huckyccua mo BompocaM craquiinocrn y [peBecubix pacTeHuil NoKa3bipaer 
aKTYaJIbHOCTh H HeOCTaTOUHY!O paspaOOTaHHOCTb 9THX BOMpocoB. IKcnepu- 
MCHTAJIbHbIe HCCeqOBaHHA CTaMMHbIX MpOWeccoB y ApeBeCHBIX pacTeHUii Jos- 
*KHbI BHECTH ACHOCTb B MOHHMAHWe HX BbIHOCMBOCTH HM MpOyKTHBHOCTH. 

B AAHHOW CTaTbe U3NO%AeHA YACTh PesyJIbTaTOB MpPOBeeHHbIX HAMM UCCIe- 
AOBaHHHK NO APOBHSallHH MOveK WpeBeCHbIX pacTeHHi. 
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BereTawuOHHB ONT G6bIn MpoBeseH B 1955/56 r. c Tpema 


JOpTaMH AONOHM (ABYXJeTKH), OHM COpTOM BHA (ABYXJIeTKH), BULUHeli 
remHOH (TpeXeTHAA nopocJb) B 


POJIbIUMX COCYAaX H Cc uproH Ko- 
MMOCOLLBeETHOH (ABYXJIeTKH), OLHUM 
MOPTOM YepHOH CMOPOHHbI ¥ OJ- 
|H4M COPTOM KPbLKOBHHKa (OT MJI0- 
MOHOCALIMX KYCTOB) B MaJIbIX co- 
yax. Pacrenus 6b B3ATHI U3 
N4TOMHNKa BaikupcKol n100B0- 
HroqHOH cTaHwuu u u3 Borannue- 
Koro cajfla BauikupeKkoro (busna- 
ma AH CCCP. Bce_ pacrenua, 
KpoMe sO6i0oHb IlenuHa fuadpan- 
HOro, HMeJIM reHepaTHBHble MOUKH. 
Jia onpeyesenua mposomKu- 
(@JIbHOCTH APOBU3SAWHU BereTaTHB- 
MbIX HM TeHepaTHBHBIX MoueK pac- Puc. |. Cramulinpii ananus BereraTHBHbix u renepa- 
CHUA colepxKaIMch Ha OTKpbi- THBHDIX NoweK AOMOHH Benpdep OaukupcKun 
TOM BO3IyXe MH Yepes oOMpeyesen- 

Hble TPpOMexKyTKH BPeMeHH TpynNaMH BHOCHJIHCb ~B  KOMHaTy (TeMre- 
patypa 18—20°). Cxema onbira moka3aHa Ha puc. | u 2. Jlanuble o pacnycKaHHuu 
BereTaTHBHbIX H TeHepaTHBHbIX MOUeK NOAOMBITHBIX pacTeHHH NpUBejeHbl BTAaO.1. 


ja) 


(Sf 15 AY 16 A ee 
Alani: Guecenua cocydo6 6 KomHamy 


Ta6aunma 1 


PesybTaTb HaOJIOWeHHit 3a pactycKaHHeM BereTaTHBHbIX H TeHepaTHBHbIX TloueK 
10 BapHaHTaM BereTawHOHHOrTO oMbitTa 


AO NOHA a a g 
1 ae 2) oS 
BapwaHTbl onbita u cbeHodasbl a8. oe = of 3 Ss nat RP MOREA 
oe SM S o a Sie x Sa 
fe§ |2ee| ioe | She] G2 | g6 | gg | Uv 
ass |a88| e882 |eeal O& | SS | 
I (43 IX) 
PacnycKaHie BereTaTHBHbIx 
mlOueK (2 Il) — — (5 XI) \(3 IV) — |(27 XI) (16 XI) 
Llperenue — = — 28 X—6 XII 
Il (45 X) 
PacnyckKaHle BereTaTHBHbIX 
moueK (46 It)} — | (16 11); QXD}| — — |(26 I) |(24 XI—19 1) 
[[perenne — — os — — 
III (49 XI) 
PacmyckaHve BereTaTHBHbIX 
mouek (27X11) |(146 IT) | (27X11)|(6 X1W)j25 XIL 12 XI; (25X1)} (42 XI) 
I/pereunue — -- 22 XO 27 xt — 
Ve (Lope UL) 
PacttycKaHue BereTaTHBHbIX 
moueK (9 I) |(4 1):| (1X) 4 1 [34 XIT/410 XII] (4 J) (4 I) 
Ilperenne AM [oaks 1 -- = Ait || aS) J — _ 
Wa omit) 
PacnyckaHHe BereTaTHBHbIX 
mlOUeK TEM eT TP aT Te TU RS I PANE 2s} 1 28 Il} 
liperenue — — — — — |101II | 711 10 Ill 


IIpumeyaune: B ckoOKkax yka3aHbl jlaTbl pacilycKaHHA OHO HIM HeCKOJIbKHX 
BepXyWeUHbIXMOUeK, 


Ucnoip3ya aHHble Ta6Jl. |] HW MeTeopoJIOorMyeckHe JaHHble, MbI onpeyewHJIM 
(OPHEHTHPOBOUHO) MPOMOJMKUTebHOCTh CTaMH APOBM3all\MH BereTaTHBHbIX UH 
"eHEPATHBHbIX MOYeK NOMOMbITHBIX pacTeHHH. C STON WesbI0 Obi MpoBeyeH Nod- 
YeT UNCa [Heli CO cpesqHecyTrouHoli TemnepaTypol He Bbllue 10° (spoBusalua 
1pOJOJKaeTCA B 3HAUMTeJIbHOM MHTepBavle TeMMepaTypbl H Hu2xKe O°) JO MoMeHTa 


alt 


BHeceHua pacteHuli B KoMHaTy. Kpome Toro Y4NTbIBaNOCb, YTO MOCe APOBHSA= ie 
MH pacmycKaHnue moveK y PpacTeHHH, BHeCeHHbIX B KOMHATY, AOJ2KHO IpOHCXO- yy 
qutb B TeueHHe He Ooslee 30—40 aHeH. : } 

ApoBu3aludA BereTaTHBHbIX NMOYeK MOMOMbITHBIX PacTeHHu AONOHH ObIWa 4 
gaBeplleHa JIMUIb K cpeppasio. B Halux omblTaxX STOMY MpeAWecTBOBaN NepHoy if 
NOHM2KeHHOH Temneparypbl, paBHbI 114 HAM. I[pereHue ObIJIO OTMEYEHO B |) 

IV sBapvante. CuefqyeT CUHTATb jf 
(OPHEHTHPOBOYHO) pO KUTEJIb= ih 
HOCTb APOBH3alMH NMOUeK B 3TOM Ba- jf 
puaHte paBHolt 84 quam. Llperenne By 
KOMHaTe HacTymusio uepes 28—3d4 { 
JHA. | 

Heo6xolumo oOpaTHTb BHAMaHHe a 
Ha paciycKaHHe OTJeJIbHbIX BepXy- { 
IU@UHBIX BereTaTHBHbIX TMoYeK (9TO jf 
HaOmofaerca Hy Apyrux pacteHun) 
B pale BapHaHTOB OMbiTa, Kora Me- wf 
PHO BOsLelicTBUA MOHHKeHHOH TeM- } 
5) 6 AD (6H 150 10 neparypbl ellie He JocTurasl) 2—3 Me- 

Lambs brecenua cocyoo8 @ komnamy canes. Mb peyqnosiaraeM, 4YTO 93TO® 
MoxKeT HaliTH OObACHeHHE B H3y4e- § 
HUM Chelln@uyecKHX MpOLyYKTOB O6- 4 
MeHa, KOTOpbie MIpH TemmMepaType, 
OaronpHATHOH MIA pocta, HampaB- | 
JIAIOTCA HM aKKYyMYJIMpyloTcd Mpexfe Bcero B BepXylIeC4UHbIX BereTaTHBHbIX 
moukax (4), ) 

Bula OTJIM4GaeTCA OT AGJIOHb 3HaYHTeJIbHO Gosiee KOPOTKOM cTafqHel aApo- 4 
BH3auun novek. PacnycKaHue BereTaTHBHbIX M reHepaTHBHbIX MoveK Y BHWHH | 
I]nogopoquoH Mnuypuua Hactynusio nocne 54 qHelt BO3qeHCTBHA NOHW2KeHHOH 
Temnepatypbl. [[BereHHe B KOMHaTe OTMeY¥eHO Ha 39 JeHb. Bula cTenHanA Tpe- 
OyeT AVIA reHepaTHBHBIX NoveK Ooslee NPOAOMKUTeMbHOFO NepHowa APOBH3AaAlLHH 
(84 HA). ONHOBPeMeHHO CJleyeT OTMETHTb ee OOIeEe BbICOKYIO MOPO3OBBbIHOCJIH- 
BOCTb MO CpaBHeHHIO C COPTaMH KYJIbTYPHOH BUH. 

Y upri KOJOCOUBeTHOH BereTaTHBHble H reHepaTHBHble NOUKH pacilycKawTca 
mocwie 54 (Hei BO3eHCTBHA NOHWKeHHOH TeMnepatypbl. [lepuoy pacnyckaHun ° 
reHepaTHBHbIX MOYeK B KOMHaTe OT BapnaHTta III kK BapuHaHTy V coKpaliiaeTcs © 
c 42 no 9 mHen. ‘ 

Cueqyet OTMETHTb ClewNuky B NOBeeHHH ATOMHIX KYCTAPHUKOB, KOTOPBHIe, + 
KaK H3B€CTHO, 3HMYIOT MO cHerom. K cepeqnHe ceHTAOPA Y YePHOH CMOPOAHHBI — 
M KpbloKOBHHKa ellie H€ 3AKOHYMJINCb POCTOBbIe Mpolleccbl. Y ITHX PpacTeHHh npH 
KOMHATHOH TeMnMepatype NpososKaslacb BereTalluf, a Y KPbOKOBHUKa Yepes 
46—85 Hel pacnycTuMOCb HECKOJIbKO reHepaTMBHBIX Mouek. B oKTAOpe, HOAOpe 
H lekaOpe y BHECeHHBIX B KOMHATY PaCTeHHH pacilycKaJIMCb TOJbKO BepXylliey- 
Hble MOuKH. Maccopoe pacnycKaHue BereTaTHBHbIX MOYeK HM WBeTeHHe MbI HaGvio- 
Wasi y HHX B (eppasie —apTe nocae 114 qHell Haxo*wKMeHuA MPH NoHMxKeHHOH 
Temnepatype. Llperenve B KOMHaTe HacTynuso Yepes 21—24 gHa. 

Takum 06pa30M, BereTaTHBHble M reHepaTHBHble NOUKH OTMHUAIOTCA MO. NepHo- 
AY APOBH3aWMH Kak MexKy coOoH, Tak HW Y pa3HbIX BUJOB ApeBecHbIX pacTeHHit, 

Bepxyweunble MOuKH BCseqCTBHe UX Mopco-cbu3sHoOsOrHyuecKoro MpeuMyule- 
CTBa MOLYT 3aBepIUMTb APOBH3alMlO 3HAYUTeJIbHO PaHble APyruxX BereTaTHBHbIx 
nouek. Hayao nepwoga ApoBHsalluu onpeylenseTcA He TOMbKO HacTynwJeHHeM 
NOHWKCHHOH TeMMepatypbi (*), HO HM BHYTPeHHUMM (bakTOpaMH sApoOBNsallun 
(«Mepuoga riryGoKoro noKoa»), J] BbIABJIeHHA MocueqHUX MBI pew puHAJU 
cnellHabHoe HccJIeloBaHne, 

IIpopenennoe K. A. Cepreepoh on pehemeuue BORHOPactTBO- 
P HM bIX C a X a P O B METOJOM OyMaxKHOH pacnpekeMTebHOK Xpomatorpadur 
10 Boapkuny moka3aJ10,4T0 10 OKTAG pA —HOAOPA B reHepaTMBHBIX NOUKaXx TepeBb- 
€B MW KYCTAPpHHKOB JIMIb MHOra MOMKHO OOHAPYy2KUTb HESHAYUTEJIbHOe KOJIHUECTBO 
012 


Puce. 2. Cramuiinbiit anamu3 BereTaTHBHbIX HU 
TeHepaTHBHbIX MOUeK BHWIHH CTenHol 


}OKO3bI HW JPYrX BOLHOPaCTBOPHMBIX CaxXapOB. OTUM CJlIeLyeT OObACHUTb, ITO 
reTaTHBHble H reHepaTHBHble MOUKH Ha BeTKaX 12 BuAOB ApeBecHbIxX pacte- 
HH, B3ATbIX H3 Caja | aBrycTa M NOMeLLeHHBIX B JadopaTOpHbIli pedpuxepatop 
—4°) Ha 3 Mecsilla, He NpowiiM cTaquM ApoBusanun. KonTposbHoe onpesevie- 
he (HanpuMep, B nouKkax AONOHH BawkupcKhit KpacaBell) noKa3avi0, 4TO BOL- 
DpacTBOpuMble CaXapa B TeYeHHE ONbITa B 3HAYHTEJIbHbIX KOJIMYeECTBAX He 
DaABJAIMCb. McKoueHHeM OKa3aslacb CuOupcKad arofsHad AGJOHA, y KOTOPOH 
aURTeJIbHO PaHblie MPOHCXOAUT HaKOMNJIeHHe BOAHOPaCTBOPUMbIX CaxapOB 
noukaX H KOTOpad XapakTepusyeTCA KOPOTKOH cTaqnel ApOBUsalluH (ee cemeHa 
PpaTHullupytor B Teyenve 20—30 AHel). Tlouku Ha ee BeTKax crasM pacnyc- 
TbCA NOcJe NpeObiBaHHA B XOJOMNMbHUKe JO | OKTAOpA (2 mecalla). 

TakHM OOpa30M, pH APOBHsallMH TeHepaTHBHbIX NOYeK JPeBeCHbIX pacrte- 
H, KaK H Mp APOBM3allMH OSUMbIX XJIeEOOB, BaxKHYy!0 POJlb HFpalOT BOHO- 
CTBOPMMble Caxapa. 

OnpefheneHune H309NeKTpHUecKOoH ToUKnH. A.A. Pux- 
p (*) NoKa3aJ1, YTO B Mpollecce APOBMSALMH MpONCXOANT CMeIIeHHe H303JIEKT- 
yeCKOH TOUKH MpoToNa3Mbl B KNCwylIo cTopoHy. J\ia KOHCTaTalMu aHavio- 
YHOrO ABJICHHA B TeHepaTMBHbIX NOYKaX JpeBecHbIX pacTeHHH Obl Mper- 
MHATbI UCCJIeqOBaHHA CepreeBbIM H CaXHOBbIM m0 MeToguKe B. I. Konapesa 
4). YcTaHOBJeHO, YTO MPH 34BepleHHN APOBH3AllNH reHepaTHBHbIX MOUeK H30- 
MeKTPH4eCKaA TOUKA MpOTONMAa3Mbl HX KJIETOK CMellaeTCA B KHCJIYIO CTOPOHY. 
TO MPOMCXOAHT paHbllle B reHepaTHBHbIX MOUKAX KYJIbTYPHOH BHIWHH, 4eM B 
2HePaTHBHbIX MOUKaX AGJOHH BawkupcKHH KpacaBell, KOTOpble, KaK Mbl BH- 
oI, OTJIMYAOTCA MO NMPOMOMKUTeMbHOCTH CTAaNMH APOBM3allHH. 

_ Takum o6pa30M, B Mpollecce APOBH3aUMN TeHepaTHBHbIX NOYeK [PeBeCHbIX 
acTeHHi, KaK HW MPH APOBH3aLHH O3HMBIX XJeOOB, NPOHCXOAUT CMelLeHHe H30- 
€KTPHYeCKOH TOUKH MpOTONMa3Mbl HX KJIETOK B KHCJyIO CTOPOHy. 


VWuctutyT Oxonoruu BawkupcKxoro duauana Tloctynus10 
Akajlemun Hayk CCCP 10 XII 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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O.N.P urvis, 8 Congrés international de Botanique, Rapports et communications parve- 
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M. B. TOPJIEHKO, E. A. UHHHOB u JI. M. JIEBKHHA 


BHOXHMMHYECKHH METOA ONPEREJIEHHA NAPASHTH3MA 
Y TPHBOB H3 POJOB ALTERNARIA H CLADOSPORIUM 


(IIpedcmaeaeno axademuxom A. JI. Kypcanosoim 28 VI 1957) 


} 
B Hacrosuelt paore mpuBomatca pesyibTaTbl Usy4eHUA cnocoOHocTu rpH4 
60B u3 pogos Alternaria u Cladosporium, pa3.1MuatoulMxca NO cTeneHu Mapall 
3HTH3Ma, HakallJIMBaTb B MHTATebHOM cpee aMMHHBIM a3s0T 3a c¥eT pacnameé 
HaxodsilerocA B Hel MenroHa. . 

Y rpH6oB u3 poga Fusarium ycraHoBJieHa OO6paTHaA 3aBHCHMOCTb MexKILY! 
KOJIMYCCTBOM HakKOMJIeHHOrO B MMTaTebHOM cpee aMHHHOFO a3z0Ta HM Napa3sHTH| 
yecKOlH aKTHBHOCTbIO rpHOa (*,*). OTO Maso BO3MOKHOCTh XapakTepH3oBarTh} 
cTelleHb lapa3HTH3Ma YKa3aHHbIX rpHOoB B JaOopaTOpHbIX YCJIOBHAX MO XapaK} 
Tepy a3oTucroro muraHua. AHaslorM4uHad paOora mpoBeyleHa Hamu Cc rpH6aMu Hié| 
pofos Alternaria u Cladosporium. 

Msyyaemble rpHObl BbIpallMBaJIMCb Ha 2%KuAKOH MCKYCCTBEHHOM MHTAaTeJIb | 
HOH cpefe, cowepxamel 1% mentroHa, 0,1% KH.POs, 0,1% MgSO, 2% PJ | 
JIMH OT@HJIbTPOBbIBaJICA, TPOMbIBaJIcA 50 CM® AUCTHJIJIMpOBaHHOH BODHI, BbICYy | 
WHBaJICA flO MOCTOAHHOrO Beca H B3BellUNBaJica. IlomyueHHbI cbuabTpa’) 
aHaJIM3HpOBaJICA Ha ONpeeJieHHe AMHHHOLO a30TAa MeJHbIM CHOCOOOM, OMHCaHHbIM 


Benosepckxum u IIpockypakoppm (1). HaiiqenHoe KomMuecTBO aMMHHOrO a30T<! 


OTHOCHTCA K eMHHIe Beca MHLeJINA, BbIPOciero 3a 15 WHeli B KONOe. Takum oOpa| 
30M 0Jly4uaeTCA BeJIHYHHAa, YCJIOBHO Ha3BaHHax Ildecbepom «2KOHOMHUeCKHM 
KoacpuLHeHTOM». : 


TaoOnauna 1 


SaBHCHMOCTb HaKOMJeHUA AMHHHOTO as0Ta OT BbIPaMKeHHOCTH MapasHTHUeCKHX CBOLCTB 
HEKOTOPHIX BHAOB pogza Alternaria 


2 Mecto, orkyfa BbifeseH | _ Reese 

HI Ae Xapaktep nHuTanua rpH6a 17 cyx. 

Beul. 

Alternaria mali Roberts JIMCTbA HO0HH wapasuT 41429 
Alt. Bukurai Miura JHCTbA TpylH » 4, 2704 ! 

Alt. radicina M. D. E KOPHH MOPKOBH » 5, 0866 
Alt. brassicae Sace. JIMCTbA KallyCTbl » 59,7701 . 
Alt. tenuis Nees. ceMeHa Oepesbl (paky JIbTATHBUbIi 9, oS izm 
mapa3sut 

» » » cemeHa KJIeBepa TO Ke 10,0612 
» » » cemeHa 9CcMaplieTa » 11,4304 - 

» » » TJIObI mepia Canpopur 16,0979 

» » » Oymara “y 16,3115 

» » » moupa secHas » 22,5030 

: nouspa moweBast » 29 , 4344 


JlaHuble, NosyueHHble JIA rpu6os u3 poga Alternaria, npuBogatca B Taba. 1, 
KOTOPOH BHAHO, 4TO TaK Ke, KaK UM y rpHOoB u3 poga Fusarium, 3yecb 
OmlOfaeTcH OOpaTHaA 3aBHCHMOCTb MexKJy HaKOMJeHHeM B MMTATe/bHOT 
eqe aMHHHOrO a30Ta H CTeMeHbIO MapasuTu3Ma rpHOa. IlapasurHple BUybI 
KallJIMBaloT ero B Mpefesax NO 6 Mr, *akyJbTaTHBHble NapasuTbl — Jo 12, 
impodurs! — Oowbiuee KoMYecTBO. Bosbiee HCHOMb30BaHHe aMHHHOrO a30- 
| WapasiTHbIMH BHaMH CBA3aHO, MO-BUJMMOMY, C TeM, TO UX cbepMeHTHBII 
MapaT XOpollo MpcnocoOeH K HCMOb30BaHHIO AMHHOKUCIOT, OOpasy- 
UXCHh B TKaHAX paCTeHHH Nocwe passoxwKeHuA Mapa3sHTOM Oe/KOB XO- 
uHa. 

Msyuenne opm Alternaria tenuis Nees., BbIeeHHbIX C pa3HbIX cyOcTpaTos, 
)Ka3aJiO, UTO STOT BH (PUSHOJIOPMYeCKH He OHOpOZeH. DopMb!, U30J1MPpOBaHHble 
mpopacrarwulux CeMAH HM _BbISbIBAIOIINe NOpaxkeHve BCXOJOB, O/M2xKe CTOAT K 
pasutam. Hao6opot, dopMbl, BbIeJIeHHble C MepTBOrO CyOcTpata, NOJIHOCTHIO 
JABJIAIOT CBOIO CalmpoduTuyro mpupory. I pu6, usouMpoBaHHbI C MOLOB Mep- 
AH, MOCeJIMeTCA Ha OTMePIUHX “aCTAX wlOMa U TOxKe ABMAeTCA CampoduTomM. 
o-BuyuMomy, Alternaria tenuis Nees. aBsaerca COOPHBIM BUOM, 2BOJIOILMO- 
HpylouluM B cTopoHy napasuTusma. IIpu stom aBOOWuA ero (PusMOMOrM4yecKHX 
OWCTB OOroHAeT MOpdovIorHyecKylO SBOJIOWMIO, KOTOpaH Boodle y rpH6oB 
sdetcA Ooslee KOHCepBaTHBHOH. 

B ra6u. 2 NpHBOAATCA WaHHble, NOJyYeHHbIe NO rpHOam u3 poya Cladospo- 
um. 


Ta6Oauna 2 


S3aBHCHMOCTb HaKOMJICHHA AMMHHOTO a30Ta OT BbIPaxXeHHOCTH lapasHTHuecKHX 
CBOHCTB HeKOTOPbIX BHAOB poyxa Cladosporium 


f AMUHHbI 
LG Mecto, oTKyya XapaktTep NHTaHHA asor, Mr Ha 
BbIgeeH PpHo rpu6a eat 
Cladosporium fulvum Cke.| sucTba ToMaToB napa3uT 2,49 
Cl. graminum Cda. ‘JIMCTbA poKH (baky JIbTAaTHBHBIL 6,4 
napa3uT 
» » » JIMCTbA AUMeHAT TO *Ke Onto 
» » » JIMCTbA €2KH COOp- » 6,95 
HOH 
Cl. paeoniae Pass. JIMCTbAL TIHOHA » 7,0 
Cl. sp. enyTHuK Cl. fulvum canpowur 8,7 
Cl. herbarum Lk. KOJIOCb# MIMeHHUbI » 8,4 
| 


Sylecb TakxKe NOJy¥eHa pe3KaA pa3Hulla B HaKOMNJIeHHH aMHHHOrO a30Ta 
apasHTHbIMM MW CampouTHbIMH BuyaMH. CleqOBaTeJIbHO, MapasHTH3M y rpHOos 
ofa Cladosporium MoxeT O6bITb onpeyeseH MpefiaraeMbIM OHOXHMH4eCKHM 
eroyiom. CuleqyeT 3aMeTHTb, 4TO (bakyJIbTaTHBHbIe apa3suTbt posa Clado- 
porium, ObIBiuMe B OMbITe, JOuITO pocJIM B MCKyCCTBeHHOM KyJIbType U, BeposT- 
0, YaCTHUHO NOTePAM CBOH MapasuTuyeckue cBolicTBa. Ilostomy m0 3THM rpH- 
aM NOJIyueHbI MeHee YeTKHe JaHHble. Pu3sno/orMyeckaA XapakTepHCTHKa Napa- 
HTH3Ma yKa3aHHOH rpymnbl rpHOoB yuacTHYHO CoBNafaeT C XapakTepHCTHKON, 
anHolt Kpanray3 no MopdosoruuecKHM MIpH3Hakam (”). 

TlockompKy MO HakoNJeHuIO aMMHHOrO as0Ta yasoch AuddepexttupoBath 
TelleHb Mapa3HTH3Ma yxKe y Tpex pogoB rpu6os (Alternaria, Fusarium, Cla- 
losporium), MoxKHO MoJlaraTb, 4TO ABJIeHHe 9TO HMeeT COosee OOUee 3HaYeHNe 
[| PCKOMeHAYeMBIi MeTO, MOXeT HCHOJb3OBaTbCA AJA ONpefeeHHA cTeneHu 
lapa3HTH3Ma Tak2Ke HEKOTOPHIX ApyruX poOoB rpHOos. Caexyer OTMeTHTh, 4TO 
| KaXKOM H3 H3YYeHHEIX POJOB KOJHYeCTBO HaKOMJAeMOrO aMHHHOTO a3ora 
| Ppymnax, passMu4aioulMxXcaA MO NMapasHTH3MY, ABJIAeTCH CBOHCTBOM HMeHHO 
aHHoro poga. Hampumep, B poge Cladosporium napa3HTbl HakalJiMBaJiM Ha 
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1 r cyxoro BellectBa 2,45 mr aMHHHOro a30Ta, y rpH6oB u3 poga Alternaria — 
oT 4,1429 no 5,7701 mr, a y rpu6oB poga Fusarium — or 4,4487 no 4,915¢€ 
Tlostomy Mid KaxkQoro pola NOuKHbI ObITh COCTAaBJIEHbI CBOH PALbI, XApakTepu 
SYIOWINe CTENeHb NapasHTH3Ma, OCHOBaHHble Ha CHOCOGHOCTH HakallJIMBaTb aMHH 
HbIH a30T Ha | Yr cyxoro BellecTBa, 


Mockosckuit Tocy2apcTBeHHbIit yHHBepCcHTeT Tloerymuso 
um. M. B. Jlomonocoga Pale MUMS Tay 


UHTHPOBAHHASA JIHTEPATYPA 
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no Ovoxumun pactenui, 1951. * P. A. Kpaurays, Kpuruuyeckuii 0030p pola Cladospe 
rium Link., Aptopedepat zncceprauun, JI., 1953. *H.B. Tle PBYXUHHa, Samuta pa 
ctenuH, No 16 (1938). 4T. UW. Denxotosa, Z3amuta pactenuit, Ne 1 (1935). | 
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PHSHOJIOLH Al 


A. B. 2KUPMYHCKHM uv M. WH. KHCEJIEBA 


PHCHOCOBJIEHHE YEPHOMOPCKUX AKTHHHA K NMOBbBILJEHHOM 
COJIEHOCTH 


(Il pedcmaenexo aKkademuxom E. H. Ilaeaoecxum I VII 1957) 


PaHee HaMH ObIJIO OOHapy2KeHO, 4TO YepHOMOPCKHe MU OapeHIleBoMopcKue 
THHHH, OTHOCHMble 300/l0raMH K OHOMYy Busy — Actinia equina L., pasau- 
1OTCA MO UYBCTBHTCJIbHOCTH K TeMNepaType H covieHocTH (1). UepHomopcKue 
KTHHHM BbIepxKUBaloT OoJIee BbICOKHe TeMMépaTypbl, HO YYBCTBHTE/IbHEe K 
)JIGHOCTH, 4eEM OapeHLLOBOMOPCKHe. ITH pa3JIMYHA HaXOJATCA B COOTBETCTBUH 
YCJIOBHAMH CYyLULeCTBOBaHHA. 

B OTHOWeHHH TpaKTOBKH YKa3aHHbIX pa3JIM4uH ObIIO BbICKa3aHO JBa Mpel- 
QO2XRKeHHA: MOO CJleAyeT pa3JIMYaTb YEPHOMOPCKHX UH OapeHOBOMOPCKHX aKTH- 
AM Kak [Ba Bua, JIMOO OHM OTHOCATCA K OAHOMY IBPHOMOHTHOMY BUHAY, Xapak- 
2PpH3ylOUleMYCA OOJIbLUOH MlaCTHYHOCTbIO MU BbICOKOH CMOcOGHOCTHIO K Nepe- 
rpoHKe B COOTBeTCTBHH C YCJIOBHAMM CyUeCTBOBaHHA. 

Jia pewieHHA 9TOrO Bolpoca MpeACTaBJAIOCb WMHTepeCHbIM HcCJefOBaTb 
MOCOOHOCTb AKTHHHHM K MepecTPOHKe B COOTBETCTBHH C MEHAIOWLHMHCHA YCJIOBMA- 
WM BHelWHeH cpegbl. B HacToaulei paOoTte Oblla CeaHa NonbiITKa «mpHyyuTb» 
€PHOMOPCKHX aKTHHHH K YCJIOBHAM MOBbIUUeHHOM COJeHOCTH. 

“OnuTH NO ApuyvweHHW YEPHOMOPCKHX AKTHHUH 

NOBbhiNeHHOH cOomenHOocTH. Jina NoBbllieHHA COMeHOCTH B MOp- 
KylO BOAY, re MoMelllaIucb aKTHHUMM, AOOaBJIAJICA KOHUeHTPHPOBaHHbI pa- 
TBOP XJIOPUcCTOrO HaTPHA, KaK TuIaBHOrO KOMNOHeHTA COJIeEBOH Maccbl MOPCKOH 
Ofbl. Coflep»kaHue ero B Cocyfle MpH 3TOM NoBblillasoch c 1,44% (Bomb Uep- 
oro Mopa) 40 2,7%, 4TO cooTBeTcTBYyeT COosep2xaHutIo NaCl B bapeHuosom mope. 

B 97rof uacru paOorbl, BbIMOJIHeHHOH B uloHe 1956 r. Ha Kapagarckou Ono- 
oruyeckoH cranuuu AH YCCP, 6pi0 noctaBjeHo 3 cepuu onbiToB (n0 5 onbl- 
OB B KaxkKfol). BI cepuu B 6aHky C aKTHHUAMH Cpa3y HaJIMBaJlacb MOpcKaAv 
oma, cOsepxKaltlad 2,7% xNopucroro HaTpua, Bo I] — KoHWeHTpalluaA xXJlOpH- 
TOrO HaTPHA exKeHeBHO MOBblilasacb Ha 0,3%, a B II] — Ha 0,15%. Takum 
6pa3om, B I cepuu onbiroB coxqepxaHne NaCl B Mopckol Bose, COOTBETCTBYIO- 
jee coqep2KaHu10 B BapeHuoBoM mope, JocTurastocb cpa3y, Bo I] — 3a 4 cyToK 
~B II] — 3a 8 cytox. Kpome nogonbirHbix no HaOurOJeHHeM HaxOHJIacb KOH- 
posbHad rpynma akTuHul (5 wWrykK), CcOMep*KalluxcA B YepHoOMopcKOH Bose 
OPMaJIbHOH cOvJIeHOCTH (Mpouve ycJIOBHA cOBNaaIH C TaKOBbIMH OMbITHbIX 
KTHHHA). 

AKTHHHH, MOMeuLeHHbIe cpa3sy B MopcKy!O BOY, coflepaBuyo 2,7% xu10- 
McTOrO HaTpHA, yOUpaJH WlyNasblla, CoKpalilaucb HW y2Ke Yepes 15—20 muu. 
ie OTBedaJIH Ha MeXaHWyeckHe pa3_paxkeHuaA (MpHKOCHOBeHHe CTeKJIAHHOM 
aJIOUKOH), T. €. HaXOMMJIMCb B HapKOTHYeCKOM COCTOAHH. 31a MOTepA BO3- 
YAMMOCTH ObluIa OOpaTHMOli; ecH Ke aKTHHHHM OCTABJAJIMCb B 3TOH Bose 
[a HeECKOJIbKO 4acCoB, TO 3a HapKO30M CJleqoBasia THOe/b KMBOTHBIX. 

Bo I] u II] cepuax onbirosB,B KOTOpbIxX COJepxKaHHe XJOPUCTOFO HaTPHA NOBbI- 
alOCb MOCTeMeHHO, BCe AKTHHUH XOPOIIO MepeHOcu.IM 9TO BO3MelicTBHMe. bowb- 
IMHCTBO UX, TaK *%Ke KaK H KOHTPOJIbHbIe AKTHHHU, HAXOMMJIOCb B PaCKPbITOM 
OCTOAHHH Tak >Ke pearHpoBasIM Ha MeXaHHYecKHe pasfparxkeHHA WH Tak 2XKe M0- 
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elaJIM MOAHOCHMble KycouKH Muu. Passamune B NOBe,eHHH aKTHHHH U3 et: 
III] cepuit ombITOB 3aKJIOUaIOCb TOJIbKO B TOM, UTO IPH 6oslee MeJICEHHOM W3M@:/) 
HCH COJIEHOCTH aKTHHHMM ObIJIM PpaCKPbITbIMM OOJIbIyI0 YaCTb BpeMeHH ( co 
‘Kay, axe Ooubie, YeM KOHTPOJIbHble), TOra KaK YaCTb AKTHHHM H3 II cepit 


OMbITOB IIPeHMYULeCTBeHHO OCTAaBaJIMCb COKPallleHHbIMH. | 
Ilocme Toro, Kak cojlep-} 


ae 


TaGauua t anne xsOpacToro HaTpHAsl 

CkopocTb HapKOTH38alHH YepHOMOPCKHX aKTHHHH, TIp- OblWwiO JOBeeEHO JO 2,7%. 
YUeCHHBIX K MOBBIMIeHHOM COsCHOCTH, HM KOHTpONbHBIX axryHuu u3 II u ITI cepnil | 
B MOPCKOH BOJe C pasMUHbIM cofeprkanHem NaCl ONBITOR OCTaBaJIMcb 0% Hay 

| § iy 6royeHwem elle 10 aHeH EI 

cote a Seis YCOBHAX MOBbIIMeHHOH co-| 

HCJIO eas HapKoOsa tl 

AKTHHHH 5 ae f Ig v JieHocTtH. B vTeueHue Bcere! 

ae oe ee (e-+) 3Toro BpeMeHH HX MoOBese-| 

mes a's Hue He OTJMYAaOCb OT HO-| 

BeJeHHA KOHTPOJIBHDIX aK- 

| 2038] 4 | 386 0,00259 | 3,41 THHUKM. Takum 0OpasomM Onbr| 

KouTpovibupie Oe 6 | 240 |.0,00447 |.3,62 PEL NOKAs20 cae ae 
Vise, 6 2,01 0,500 |1,70  MOPCKHe aKTHHHM Moryi| 
IIpwy4ennpie i 4,05)| 5. G80. ie0, 0047p) ha, ta IpHcnocaOMBaTbca K 3Ha- 
MOBbILIEHHOTi 5) 3 27,5) 0.0868" 12,06 YHTeJIBHOMY TIOBBILUCHHIO 
couleHocTH | 10,8 8 6,8} 0,147 4,17 COJICHOCTH, eCCJIH OHO MPONc-| 


XOWHT NWOCTeNeHHO. 


HMecneqoBbBanue UYBCTBHTe€AbHOCTH akKTHHH i, 
IMpHYpOYeHHHX K NMOBLMeHHOH come OCTH. OnbiTh mpo- 
BOJIMJIMCb Ha AKTHHHAX, IPHMYYeHHbIX K YCJIOBHAM MOBDbIIUeHHOM cosJeHocTH) 
3a 8 [Heil HM COMepKaBUIMXCH 3aTeM B 9THX %e YCJOBMAX B TeyeHHe 10 AHeH. 
Onpehensyiocb BpeMA NOoTepH BO3OyAMMOCTH K MeXaHHYeCKHM pa3qpaxkeHHAMe 
(spema Hapkosa). UyBcTBuTesbHOCTh OWeHUBaIaCb NO CKOPOCTH HacTyIJieHua| 
Hapkosa (BewMunHa, OOpaTHad BpeMeHH Hapko3a) (1,”) MpH MOMelleHHH ak-} 
THHHH B MOpCKyIO BOY, COepxKaBlylo pasmMuHOe KOJIMYeCTBO XJIOpucToro| 
HaTpua. 

Bauyy Masioro 4uncla aKTHHHH, MpHypOUeHHbIX K MOBbILMeHHOM COJIeHOCTH, | 
BHavaJe OblIO UCCJIEOBaHO TOJIbKO JelictBue 5,4% XsiopucToro HaTpua. B mop- 
CKOH Boe, COdepxKaBlueH yKagaHHylO KOHWeHTpalui NaCl, y akTHHHH, He noj-| 
BepraBlUMXCA MpHyyYeHHIO, Hapko3 HacTynaJI B TeueHHe | Muu. (7), Tora Kak! 
IIPHYYeHHbIe AKTHHUM TepAJIM CNOCOOHOCTb K OTBeTY Ha MeXaHHyecKHe pa3jipa- 
*KeHHA B CpeHeM Ha 23 MMH. (CKOPOCTH HapKO3a COOTBeTCTBeEHHO paBHbl | y 
1/23). TakuM o6pa30M, B pe3yuJbTaTe MpHyyYeHHA YepHOMOPCKHX aKTHHUM K 
MNOBbILICHHOMY COJepxKaHHulo XJIOPHCTOrO HaTPUA UX YYBCTBUTEJIbHOCTb K [eH- 
cTBuI0 5,4°/) xMopHcToro HaTpHA MOHM3Hacb B 23 pasa. 

OyHako CpaBHeHHe UYYBCTBUTeIbHOCTH NO OMHOM KOHWeHTpalluu ABJAeTCA, 
HeOCTaTOUHbIM, TaK KaK BO3MOXKHBbI CJyuan, KOTa pu JelicTBHH ApyruX KOH-) 
WeHTpaluH CooTHoleHHe addekToB Oyler MHbIM HM flake MPOTHBONOJIOXKHEIM, 
Ilostomy via Ooslee NOWHOrO cyKeHHA O06 H3MeHeCHHM UYBCTBUTeEJbHOCTH aK- 
THHHH MbI CUNTAJIM HY2KHbIM MOCTaHOBKY JOMOJIHHTeJIbHBIX OMbITOB, KOTOpbIe 
NOSBOJIHJIH Obl CPaBHMBaTb YYBCTBUTEJILHOCTh AaKTHHUH NO KPHBbIM HapKOTH- 
3allHH, a He NO OAHOM TOUKe. 

Ota yacTh paoorbl MpoBosusacb B TekaOpe 1956 r. Ha CepactonoubceKol 6uo- 
soruyeckow craHiun AH CCCP. Aktunun cojepxkamucb B 6aHKaX C MOpcKOH 
BONO KOMHaTHOH Temnepatypbl (18—20°). Kak u B mpesbiIqyulMx onbitax, BBI- 
MNOJIHCHHBIX Ha KapaylarcKol OMosorMyuecKOH cTaHUMH, YacTh aKTHHHE npu- 
yuaslacb OMMCaHHBIM BbILe CMOCOOOM K MOpCKOH Bose, cohepxKasulet 2,7% xno- 
puctoro HaTpHa. AKTHHHM, CJ1yXKMBINMe KOHTPOJbHbIMM, IpHyyeHHIO He NoZ- 
Beprawucb. Ha OCHOBaHMH NOJYYeHHBIX JaHHbIX, MpPHBeeHHbIX B Ta6u. |, 
OnpeNeIAJHCb CKOPOCTH HapKOTH3allHH M CTPOWJINCb KPMBbIe HapkOTHsallun 
B jlorapHMHyecKHX KOOpAMHaTaXx. 
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Pe3yJIbTaTbl STO CePHM ONbITOB MOKasbIBalOT, YTO YYBCTBUTE/bHOCTb YepHO- 
IDPCKHX aKTHHHHM K XJIOPHCTOMY HaTpHIOB pesyJIbTaTe MPHyYeHUA UX K COJIeHO- 
M4 Bapeiopa Mops 3HauHTeJIbHO MOHM2KaeTCA BO BCeM J[Malla30He H3YYeHHEIX 
HeHTpaltuH. Kpvpadt HapKoTusalun cBHraeTcA BIpaBO NO cpaBHeHUIO C 
)PMBOH AIA KOHTPOJIbHBIX aKTHHMM HW MpakKTMYeCKH COBMaaeT C KPUBOL HapKO- 
3allHH, MOJIYYeHHOH paHee (') JIA OapeHwoBoMopcKuXx akTuHHli (puc. 1). 
CaelyeT OTMeTHTb, YTO OTJebHbIe AKTHHUM, OCTABJICHHbIe B MOPCKOH Boye 
coflep2kaHweM XJlopucToro HaTpua 2,03 nu 2,7% nocne noTepH MMM BO36yIH- - 


Of 


SQ 


, oot 


[a cea 
435 27 54H 
i 


Puc. 4 Puce. 2 


Puc. 1. SapucumMocTb ckopocTH HapkoTusallMH akTMHHli (v) oT 
KOHIeHTpalun Xsopuctoro HaTpuaA (C): 1 — yepHomopcKHe akTH- 
Huu (CepacTonoab) (KOHTpOub); 2 — uepHOMOPCKHe aKTHHHH, MpH- 
yUeCHHbIe K MOBbILMCHHON COsJeHOCTH; 3 — OapeHUOBOMOPCKHe aKTH- 
Huu (1); TpeyroJIbHHK OTHOCHTCA K YePHOMOPCKHM aKTHHMAM, TOli- 
MaHHbIM y Kapajara M MpHy4eHHbIM K MOBBILIeCHHO! COeHOCTH 


Puc. 2. 3aBHCHMOCTb CKOPOCTH HapKOTH3allMH vepHOMOPCKHX aKTH- 
HH (v) OT KOHWeHTpaluu XsopucTtoro HaTpHua (C): 1 — aKxTunun, 
nolMauuble B Cepactonome; 2 — aKTHHHM, NolMaHHble y Kapazaca 


[OCTH B 3THX PacTBOPAaX, Yepe3 HEKOTOPOe BPeMA BbIXOAHIN U3 HAaPKOTHYeCKOrO 
OCTOAHHA, MpucnocoOuBIIHCb K YKa3aHHbIM COJIeEHOCTSAM. 

O6pataeT Ha ceOA BHHUMAHHe Tak?Ke TO OOCTOATEJbCTBO, YTO YYBCTBHTEJIb- 
OCTb K XJIOPHCTOMy HaTpHio yvepHomopcKux Actinia equina, MOMAaHHBIX B 
a3HbIX pafioHax Kppima (y Kapamfara u B CeBacTonovle), HeCKOJIbKO pa3JIM- 
aeTca (pvc. 2). OTO pa3zM4Uve B UYBCTBUTEJIbHOCTH MexK]y aKTHHHAMH, KUBY- 
MMH B COCeHHX paHoHax, KaK HM JKCNEPHMeHTH! NO MPHYYeHHIO aKTHHHH K Mo- 
bIMICHHOH COJIGHOCTH, MOKa3bIBalOT, YTO AKTHHUM UpesBbluaHHO MaCTHUHbI U 
MOCOOHBI K MepecTpOHKe COOTBeTCTBeHHO YCJIOBHAM, B KOTOPble OHH Momayarwr. 

Bo sceX MocTaBJIeHHbIX HaMH OMbITaX B YepHOMOPCKyO BOLY MoOaBJAsIcA 
JOpUcTbIM HaTpuit (10 KOHLeHTpallun, uMetwuleH Mecto B BapexioBom mope), 
TO BPeMA Kak [pyrve cosH He NOGaBJAMUCb. Tem caMbIM ObIJIO HapylleHO JE6oB- 
’KOe HOHHOe paBHoBecne. OWHAaKO HV K 9THM HeOJarONPHATHBIM YCJIOBHAM aKTH- 
HUM MIPHCMOcOONHcb, CleqOBaTeJIbHO, OHH TeM OoJIee MoryT IpHcnocoOuTEcA 
K X%KH3HH B BOJe, MOJIHOCTbIO MO XHMHYECKOMY COCTABY COOTBETCTBYIOUeH BOE 
BapeHuwopa Mops. 
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C STHMM JaHHbIMH, MoKa3bIBalOllMMH, 4TO AKTHHMM CMOCOOHbI MepeHOCHT)} 
sHaYMTebHOe H3MeHeHHe coseHocTH, corsacyloTca HaOmogeHus Ilaxca (*)| 
KOTOPOMY YaslOcb COXPaHUTb aKTHHHH XKMBbIMM MPH 3HaYHTeJIbHOM onpecHe| 
HuN (0 4°/,,). TakuM O6pa30M, ONNCaHHble ONbITbI HW JINTepaTYPHbie AaHHble NOs 
BOJIAIOT OTHECTH AKTHHHH K X%XHBOTHbIM 9BPHTaJIMHHbIM H TOBOPHTb OO HX OOJIb} 
wo naacruuHoctu. Ilo-BuquMoMy, mepecTpOHKH B OTHOLIeCHHH K COJICHOCTH | 
aHaJIOrHUHble NOJIYYCHHbIM HaMH B SKCMEPHMeHTe, BOZMOXHbI HM B CCTECTBEHHI}| 
YCJIOBHAX, CCJIH H3MeHEHHA BO BHelllHeH cpee OyAyT NpoTeKaTb He CJIMLUKON 
6bictpo. Eciu 9TO Tak, TO pa3/IMYHA B YYBCTBHTeJIbHOCTH YEPHOMOPCKHX x 
6apeHUOBOMOPCKUX aKTHHMA K COMeHOCTH, OOHapyKeHHbie HaMH paHee (,”) | 
He MOryT CJ1y2KUTb OCHOBaHHeM JIA pasqedeHuA 9THX AKTHHHH Ha JBa Bua 


VuctutyT WHTonornu 4 Tloctynuno 


CespacTonombcekad OvomorMuyuecKad CTAHILHA 1 VII 1957 
Akajemuu HaykK CCCP 
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